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INTRODUCTION 
Purpose 
The Coos R ive r  Basin F i s h  Management Plan was developed t o  gu ide  
management o f  f i s h  and s h e l l f i s h  and t h e i r  h a b i t a t  i n  t h e  Coos R i v e r  Basin. Th i s  w r i t t e n  i d e n t i f i e s  and a c t i v i t i e s  which be 
.implemented by ODFW w i t h i n  t h e  Coos R ive r  Basin. Th i s  p l a n  a l s o  ranks t h e  
impor tan t  management a c t i v i t i e s .  Wi th a  good understanding o f  s t a t e d  
d i r e c t i o n  w i t h i n  ODFW, p r i o r i t i e s  can be b e t t e r  and more e a s i l y  assessed when 
deve lop ing  b i e n n i a l  budgets, making r o u t i n e  work assignments, and making 
dec i s ions  i n  c r i s i s  s i t u a t i o n s .  By s t a t i n g  o b j e c t i v e s  f o r  managing f i s h e r i e s ,  
f i s h  and s h e l l f i s h  popu la t ions ,  and h a b i t a t ,  t h e  p u b l i c  and ODFW w i l l  have a  
b e t t e r  understanding of t h e  d i r e c t i o n  being taken w i t h  these a c t i v i t i e s  i n  t h e  
Coos R ive r  basin.  The p lan  can a l s o  be used t o  i n f o r m  o t h e r  agencies o f  our  
o b j e c t i v e s  so t h a t  f i s h e r y  cons ide ra t i ons  can be i nc luded  when p lann ing  f o r  
o t h e r  l a n d  and water  use a c t i v i t i e s .  
The F i s h  Management P o l i c y  of t h e  Oregon Department o f  F i s h  and W i l d l i f e  
(ODFW) d i r e c t s  t h a t  management p lans  w i l l  be prepared f o r  each b a s i n  o r  
management u n i t .  The Coos R i v e r  Basin F i sh  Management Plan ( h e r e a f t e r  
r e f e r r e d  t o  as t h e  Coos Basin Plan o r  t h e  Plan) i s  j u s t  one p a r t  o f  t h e  
o v e r a l l  p lann ing  e f f o r t  of ODFW. I n d i v i d u a l  species p lans  c o n t a i n  s ta tewide 
p o l i c i e s ,  gu ide l i nes ,  and o b j e c t i v e s ,  and p rov ide  general d i r e c t i o n  f o r  
w r i t i n g  bas in  p lans.  The Coos Basin Plan incorpora tes  a p p r o p r i a t e  p o r t i o n s  of 
t h e  above p lans,  and w i l l  be t h e  pr imary  document used t o  gu ide  f i s h e r y  
management o f  t h e  p u b l i c  resources i n  t h i s  basin. 
The Coos Basin Plan was developed through an adv i so ry  process t h a t  
i nc luded  ODFW s t a f f  and a  c i t i z e n  adv i so ry  committee rep resen t i ng  a  d i v e r s i t y  
of  i n t e r e s t s  i n  t h e  Coos Bay-North Bend area. Th i s  v e r s i o n  o f  t h e  management 
p l a n  f o r  f i s h  and s h e l l f i s h  i n  t h e  Coos R ive r  bas in  serves two purposes, 1) t o  
r e c o r d  ongoing management, and 2)  t o  gu ide  fu tu re  d i r e c t i o n s  t h a t  dev ia te  from 
t r a d i t i o n a l  o r  h i s t o r i c a l  perspect ives .  And f i n a l l y ,  t h e  p l a n  expresses views 
o f  f u t u r e  f i s h e r y  needs i n  t h e  Coos R ive r  basin. Th is  p l a n  i s  n o t  t h e  f i n a l  
o r  d e f i n i t i v e  statement o f  f i s h  management i n  t h e  Coos R i v e r  basin.  The p l a n  
w i l l  be reviewed every two years  by ODFW and members o f  t h e  pub1 i c  t o  eva lua te  
progress i n  ach iev ing  i t s  o b j e c t i v e s ,  t o  modi fy  t h e  p l a n  where necessary, and 
t o  s e t  p r i o r i t i e s  f o r  c a r r y i n g  o u t  t h e  p l a n  f o r  t h e  f o l l o w i n g  two years. 
The scope o f  t h i s  p lan  i s  ve ry  broad. I n  a d d i t i o n  t o  i n c l u d i n g  species 
because o f  t h e i r  p o t e n t i  a1 f o r  r e c r e a t i o n a l  and commercial f i s h e r i e s ,  t h e  p lan  
a l s o  addresses lesser-known species t h a t  a re  an impor tan t  p a r t  o f  t h e  Coos 
R i v e r  bas in  fauna, i n c l u d i n g  some which comprise t h e  major  food sources f o r  
t h e  economical ly  impor tan t  species (APPENDIX A). T h e i r  we l l - be ing  i s  
impor tan t  t o  t h e  system as a  whole, and they  a c t  as i n d i c a t o r s  o f  changes i n  
t h e  system. Mammals, b i r d s ,  and amphibians, which a l s o  i n t e r a c t  w i t h  t h e  r e s t  
o f  t h e  system, are  beyond t h e  scope o f  t h i s  p lan;  however, t h e i r  r o l e  i n  
f i s h e r i e s  management w i  11 n o t  be ignored.  
Organization 
The plan is divided into sections that discuss current management 
philosophy and direction, habitat, individual fish and shellfish species, 
groups of species, angler access, and angling law enforcement. Each section 
contains the following: 
1. Background--historical and current information and an 
assessment of the current status of the species or topic. 
2. Operating Principles--overriding constraints or principles 
developed specifically for management activities in the basin 
relating to the species or topic. 
3 .  Objectives--what is intended to be accomplished. 
4 .  Assumptions and Rationale--justification and considerations 
used in arriving at the objective. 
5. Problems--obstacles to achieving the objective. 
6. Recommended Actions--solutions or methods for dealing with the 
probl ems. 
General Pol i ci es 
The Coos Plan must conform to established constraints. These include: 
1. Legislation--Oregon Revised Statutes 
2. Oregon Administrative Rules (OAR)--Goals and policies for 
commerci a1 and sport f i shi ng regul at i ons, f i sh management, and 
salmon hatchery operation, including the Natural Production, 
Wild Fish Management and Threatened and Endangered Species 
policies. Portions of the Coos Basin Plan will also be adopted 
as Administrative Rules. 
3. Procedures developed by ODFW--Manual for Fish Management 
(1977); A Department Guide for Introductions and Transfers of 
Finfish into Oregon Waters (1982) 
4 .  Management plans--Comprehensive Plan for Production and 
Management of Oregon's Anadromous Salmon and Trout (1981), The 
Coho Salmon Plan (1981), The Steel head Plan (1986), The Trout 
Plan (1987), and The Warmwater Fish Plan (1987) 
5. Agreements with other agencies--e.g., Bureau of Land Management 
(BLM) and U.S. Army Corps of Engineers (USACE) 
6. Rules and regulations of other state and federal jurisdictions- 
-e.g. Department of Environmental Quality (DEQ), Department of 
Forestry (ODF), Department of Land Conservation and Development 
(DLCD), and the Federal Threatened and Endangered Species Act. 
PLAN REVIEW AND IMPLEMENTATION 
This plan was completed as a result of staff and public interaction, 
general public review, and was adopted at a public hearing before the 
Commission on September 19, 1990. Oregon Administrative Rules (OAR'S) were 
written to reflect the objectives of the plan. These OAR'S will guide 
management until such time as those OAR'S are changed. If plan objectives 
need revision at some later time, they can be taken back to the Commission for 
consideration. The problems and actions will also be reviewed on a biennial 
basis. The Department staff will report to the public what progress was made 
on each action in attempting to meet the plan's objectives. The public and 
staff will work together to review the actions and make necessary changes. 
The Coos Plan discusses many more activities than could be completed with 
existing budgets. Some parts of this plan are already on-going activities of 
ODFW, are part of the base budget, and only need to be continued or modified 
in some way. Other parts of the plan are new and need to be continued or 
modified in some way. Other parts of the plan are new and need to be budgeted 
before they can be implemented. In order to achieve the objectives of this 
plan within ODFWYs budgetary and staff limitations, priorities for funds and 
effort must be identified. 
Priorities were identified for habitat and to identify better information 
for most species and species groups. These priorities reflect what ODFW and 
the citizens advisory committee believe are the most important issues that 
should be addressed in the Coos River basin (Table 1). One issue affects all 
species and will receive top priority: the need to protect, restore, and 
improve the quality of freshwater and estuarine habitat. The citizen advisory 
committee, members of the public, and ODFW believe that the long-term 
stability and health of fish and shellfish populations in the Coos River basin 
are closely related to the condition of the habitat within and surrounding the 
water. Another issue is reiterated for many species: the need for quality 
abundance and distribution data. Although the need for quality distribution 
and abundance data is discussed separately under each species or group, we 
recognize that many species or groups can be surveyed simultaneously. 
Furthermore, we believe that comprehensive distribution and abundance surveys 
coupled with physical-biological surveys will a1 low biologists to determine 
limiting factors for fish and shellfish in the Coos River basin. A major 
issue in this plan is compliance with the new Wild Fish Management Policy and 
the need for modifying some hatchery re1 ease strategies and developing 
acclimation ponds to assure that most hatchery fish home to areas away from 
the naturally spawning wild populations. Of the 18 issues identified in Table 
1, the citizen advisory committee thought enhancement of striped bass and fall 
chinook were the two most important issues. They were mixed on the other 
i ssues. 
After considering all species and species groups in the Coos River basin, 
we grouped and generalized the different types of problems and actions into 
the highest priority issues (Table 1). The current funding status is 
indicated. A "yes" in the currently funded column denotes that funding for 
that activity is presently budgeted at some level, but does not indicate the 
adequacy of the funding. If additional funds are needed, it is noted in the 
next column. A "no" in the currently funded column is followed with a 
statement of the plan for future funding. This table will be reviewed and 
updated by the ODFW staff and public every two years to determine the funding 
and staffing priorities for the following biennium and to identify which 
problems wi 11 be approached through the budgeting process. 
The Coos Basin Plan provides comprehensive, long-range direct ion for the 
management of fish and shellfish in the basin. As a result, the main body of 
the plan identifies the management objectives and actions to some extent 
without regard to funding and personnel constraints, which can vary from year 
to year. The Coos Basin Plan is not intended to be a short-term operational 
or work plan. Specific tasks to accomplish the objectives among all species 
or groups and habitat and the schedule for those tasks will be contained in 
specific proposals and implementation plans. Some of these plans may have to 
be modified according to budgets approved by the 1 egi sl ature and avai 1 abi 1 i ty 
of funds from other sources. The Coos Basin Plan, therefore, is not intended 
to predict future funding, staffing, and unforeseen fisheries problems, or 
describe the specific mechanisms to respond to all possible scenarios. 
Rather, the plan lays out the goals and objectives that we feel are most 
important to managing the current and future fisheries in the basin. Other 
members of ODFW, federal and state agencies, and the public can refer to the 
Coos plan, and clearly understand the direction of ODFW fisheries management 
within the Coos River basin. 
Table 1. Generalization of the highest priority issues in the Fish Management 
Plan for the Coos River basin based on policy and public interest. The 
funding status is identified. 
Issues 
Currently 
Funded Remarks on Funding Status 
Col 1 ect base1 i ne 
information on the 
sensitive Mill icoma 
Dace 
Co1 1 ect base1 i ne 
information on 
cutthroat trout 
Protect existing 
freshwater and estua- 
rine habitat 
Improve the inventory 
base for a1 1 species 
in the freshwater and 
estuarine areas 
N o Prel iminary information would be 
collected during surveys with 
Restoration and Enhancement Funds. 
Detailed studies will need to be 
written in research proposal s. 
N o Prel iminary information will be 
collected during surveys with 
Restoration and Enhancement Funds. 
Yes The base budget in each biennium 
includes time for habitat protec- 
tion but additional biological 
help for field time is needed. 
Yes Some ongoing trend data are 
being coll ected and 1 imi ted funding 
is available through Restoration 
and Enhancement Funds to survey 
large areas. 
Table 1. (Cont.) 
Issues 
Currently 
Funded Remarks on Funding Status 
Modify hatchery Yes Changes in release sites can be 
release strategies and done within existing programs but 
construct acclimation construction of new facilities 
ponds will require major funding through 
Restoration and Enhancement 
Funds. Several proposal s have 
been written and approved. 
Implement a striped 
bass management 
program 
Improve angler access 
Imp1 ement a st.urgeon 
enhancement program 
Expand production of 
fall chinook salmon 
to utilize estuarine 
carrying capacity 
Increase publ i c re1 a- 
tions and publ i c 
awareness of programs 
and problems 
Restore and Improve 
habitat for naturally 
produced wi 1 d popul a- 
tions of salmonids in 
freshwater areas 
Yes 
N o 
Yes 
Yes 
Yes 
The enhancement portion of this 
work has been funded through 
Wall op-Breaux funds but the 
monitoring and evaluation of 
adult populations needs to be 
funded . 
Applications need to be made 
for Restoration and Enhance- 
ment funds and to the State 
Marine Board. 
Applications need to be made 
to special interest groups for 
sources of funds for this work. 
This program is limited by 
rearing sites and avail abil i ty 
of budgets for fish food. In- 
creases in base budgets are needed. 
A modest program is now being 
conducted within existing budgets. 
A small program mostly through 
the Salmon Trout Enhancement 
Program has been conducted. 
We need a major dedication of 
funds to this activity in the base 
budget and with Restoration 
and Enhancement funds 
Table 1. (Cont.) 
Issues 
Currently 
Funded Remarks on Funding S ta tus  
Monitor salmonid 
spawni ng popul a t  i  ons 
f o r  abundance of wild 
f i s h  and s t r a y s  from 
hatchery re1 eases .  
Coll e c t  1 ocal l y  
adapted wild s tock f o r  
hatchery programs 
Devel op information 
and programs f o r  
underuti l ized f i s h  
speci es 
Evaluate success of 
enhancement programs 
and hab i ta t  improve 
ment 
Increase 1 aw enforce- 
men t 
Improve interagency 
coordination f o r  habi- 
t a t  protection and 
1 and-use pl anni ng 
Develop b e t t e r  da t a  
on the  catch and 
angler use in  re- 
creat ional  f i s h e r i e s  
Yes Some funding i s  now ava i lab le  
but increases would improve 
t he  qua l i t y  of information. 
Yes 
Yes 
Yes 
Yes 
Yes 
Exist ing programs have l a rge ly  
been conducted with STEP 
volunteers and base budget 
funding i s  needed. 
Funds need t o  be sought 
from specia l  i n t e r e s t  
groups o r  help from research 
operations.  
Marking programs a re  now 
in place but addit ional  
groups will  need t o  be 
funded through the  same 
pro jec t s  t h a t  include t he  
hab i ta t  work. 
The number of personnel 
i s  now l imited and needs 
t o  be increased with 
increased funding. 
The base budget includes 
t h i s  work but addit ional  
time needs t o  be dedicated 
t o  t h i s  a c t i v i t y  w i t h  
increases in base budget f o r  
hab i t a t  protect ion.  
Some l imited data a r e  now 
being col 1 ected,  but s t a t i  s-  
t i c a l  creel  surveys f o r  
spec i f i c  f i s h e r i e s  should be 
funded by Wall op-Breaux 
and o ther  funds. 
BASIN DESCRIPTION 
Phys ica l  S e t t i n g  
The Coos R ive r  bas in  d r a i n s  an area o f  approximate ly  730 square mi les ,  
The m a j o r i t y  o f  t h i s  area i s  i n  Coos County w i t h  147 square m i l e s  o f  t h e  
eas te rn  p o r t i o n  i n  Douglas County. Major  r i v e r s  w i t h i n  t h e  b a s i n  a re  t h e  
M i l  1  icoma River ,  formed by t h e  confluence o f  East Fork o f  t h e  M i l  1  icoma and 
West Fork o f  t h e  M i l  1  icoma r i v e r s ,  and t h e  South Coos R iver ,  formed by t h e  
conf luence o f  t h e  Wi l l i ams  R i v e r  and Tioga Creek. The M i l l i c o m a  and South 
Coos r i v e r s  j o i n  t o  form t h e  f i v e  m i l e  l o n g  Coos R ive r .  A d d i t i o n a l  
t r i b u t a r i e s  f l o w  d i r e c t l y  i n t o  t h e  sloughs o f  Coos Bay (F igu re  1). 
Stream f l o w  f o l l o w s  r a i n  p a t t e r n s  and i s  n o t  i n f l u e n c e d  by snowmelt. 
High f l o w  occurs i n  w i n t e r  and i s  i n f l uenced  by steep s lopes  and low 
i n f i l t r a t i o n  r a t e s ,  as we11 as by r a i n f a l l .  Low groundwater s to rage capac i t y  
c o n t r i b u t e s  t o  low summer f l ow .  R i v e r  f l o w  da ta  a re  l i m i t e d ,  b u t  a v a i l a b l e  
es t imates  o f  average f l o w  f o r  t h e  Coos R i v e r  range f rom 90 c f s  i n  August and 
September t o  5,500 c f s  i n  February. Extremes range f rom 50 c f s  i n  l a t e  summer 
t o  100,000 c f s  i n  w i n t e r  d u r i n g  o r  immediately a f t e r  heavy storms (Coos County 
S t a f f  1983). 
Coos Bay i s  t h e  l a r g e s t  es tua ry  complete ly  w i t h i n  Oregon. I t  i s  a  
complex bay w i t h  a  sur face area o f  approximate ly  10,000 acres (Percy e t  a l .  
1974) and about 30 d i r e c t  t r i b u t a r i e s ,  t h e  l a r g e s t  be ing  t h e  Coos River ,  which 
e n t e r s  15 m i l e s  from t h e  mouth o f  t h e  bay. T i d a l  i n f l u e n c e  extends t o  r i v e r  
m i l e  (RM) 34 on t h e  M i l l i c o m a  R i v e r  and t o  RM 37 on t h e  South Coos R ive r  as 
measured from t h e  mouth o f  t h e  es tua ry  (F igu re  1 ) .  Twelve o t h e r  t i d a l l y  
i n f l u e n c e d  sloughs e x i s t  around t h e  bay. Coos Bay i s  a  wel l -mixed es tuary  
d u r i n g  most o f  t h e  year ,  b u t  becomes p a r t i a l l y  s t r a t i f i e d  d u r i n g  per iods  o f  
maximum f r e s h  water r u n o f f .  H ighest  s a l i n i t y  occurs i n  summer. 
Land Use and Ownership 
Major  l a n d  uses i n  t h e  Coos R ive r  bas in  a re  t imber  p roduct ion ,  
a g r i c u l t u r e ,  commercial and r e s i d e n t i a l  development, and i n d u s t r y ,  p r i m a r i l y  
sh ipp ing .  Approximately 85% o f  t h e  watershed i s  commercial f o r e s t .  Th i s  
i n c l u d e s  much o f  t h e  l a n d  d ra ined  by t h e  M i l l i c o m a  and South Coos systems, and 
sma l l e r  ho ld ings  sca t te red  throughout  t h e  lower  p o r t i o n  o f  t h e  basin.  
A g r i c u l t u r a l  crop and pas tu re  1  ands c o n s i s t  p r i m a r i l y  o f  d i k e d  t i d a l  marshes 
found a long t h e  sloughs of t h e  bay and i n  t he  f l o o d p l a i n s  o f  t h e  Coos, South 
Coos and M i l l i c o m a  r i v e r s .  I n d u s t r i a l  areas are  concent ra ted  a long t h e  
nor thwest  s i d e  o f  lower  Coos Bay (Nor th  S p i t )  and t h e  w a t e r f r o n t  areas o f  
N o r t h  Bend, Coos Bay, and Easts ide.  Commercial and r e s i d e n t i a l  areas are 
concent ra ted  around t h e  south s h o r e l i n e  o f  t h e  bay i n  t h e  towns o f  Charleston, 
Nor th  Bend, Coos Bay, and Easts ide.  Scat te red  r e s i d e n t i a l  ho ld ings  e x i s t  i n  
t h e  Haynes I n l e t  area and a long t h e  sloughs and lower  r i v e r  reaches. 
Commercial o y s t e r  leases a re  a1 so h e l d  on t i d e l a n d s  i n  South Slough, and mid- 
and upper Coos Bay. 
The upper p o r t i o n  of South Slough was t h e  f i r s t  area i n  t h e  Un i ted  
Sta tes  t o  be designated as a  Na t iona l  Es tua r ine  Sanctuary. The sanctuary i s  

managed as a  n a t u r a l  system f o r  research, education, and low i n t e n s i t y  
rec rea t ion .  
The m a j o r i t y  of t h e  l a n d  i n  t h e  bas in  i s  p r i v a t e l y  owned, p r i m a r i l y  by 
t imber  companies. The Bureau o f  Land Management (BLM) manages a  s i g n i f i c a n t  
amount o f  l and  i n  t h e  Tioga dra inage and t h e  S ta te  Land Board manages a  l a r g e  
p o r t i o n  o f  t he  West Fork Mi!! icema drainage. 
Changes i n  t h e  Basin 
A c t i v i t i e s  l e a d i n g  t o  phys i ca l  a l t e r a t i o n s  o f  Coos Bay began i n  t h e  l a t e  
1800s. From 1920 t o  1970, d i k i n g  o f  t i de lands  converted 2,000 acres t o  
a g r i c u l t u r a l  land, and fill i n g  created another 1,500 acres o f  new l a n d  ( B e l l a  
e t  a l .  1974). Combined, these a c t i v i t i e s  have reduced t h e  s i z e  o f  t h e  es tuary  
by more than 25%. S a l t  marshes, va luab le  f o r  food p roduc t ion  and as r e a r i n g  
areas f o r  many f i s h  species, have su f fe red  t h e  most w i t h  up t o  a  90% l o s s  from 
d i k i n g  and f i l l i n g  f o r  urban development, expansion o f  a g r i c u l t u r a l  land,  and 
d isposa l  o f  dredged mate r i  a1 (Hof fnagl  e  and 01 son 1974). 
Coos Bay has been developed as a  deep water p o r t  w i t h  35- foot  channels 
and several  t u r n i n g  basins mainta ined by dredging. Most l a n d f i l l s  are t h e  
r e s u l t  o f  dredging done t o  c rea te  and main ta in  sh ip  channels. Other 
s t r u c t u r e s  i n  the  bay inc lude  boat ramps, p i l i n g s ,  docks, br idges,  and waste 
o u t f a l l s  associated w i t h  i n d u s t r i a l  development. 
Above t i d a l  i n f l u e n c e  t h e  Coos R ive r  watershed becomes steep, w i t h  
h e a v i l y  t imbered and harvested slopes. Logging became a  f u l l  t ime  opera t ion  
a long t h e  Coos River  i n  t h e  1870s t o  1890s. E a r l y  l o g g i n g  invo lved  p u l l i n g  
c u t  t imber  by oxen t o  t h e  Coos R ive r  where i t  was l e f t  t o  wash ou t  w i t h  t h e  
w i n t e r  and sp r ing  f reshe ts .  Logging operat ions became more e f f i c i e n t  i n  t h e  
e a r l y  1900s w i t h  t h e  use of "donkey" engines and r a i l r o a d s .  The f i r s t  splash 
dam was i n s t a l l e d  i n  t h e  South Coos River  i n  1937. Splash dams were used t o  
t r a n s p o r t  l ogs  downstream and were i n s t a l l e d  i n  a  number o f  l o c a t i o n s  along 
t h e  South Coos and M i l l i c o m a  r i v e r s .  The l a s t  splash dam was removed i n  1957. 
Logging and associated road c o n s t r u c t i o n  cont inue t o  be major  a c t i v i t i e s  i n  
t h e  basin.  Timber i s  t rucked t o  Dellwood o r  Al legany and f l o a t e d  down t h e  
r i v e r .  Logs are s to red  as we1 1  as t ranspor ted i n  t i d e w a t e r  areas. 
HAB I TAT 
Background 
Freshwater Hab i t a t  
Flowing f reshwater  s treams provide h a b i t a t  f o r  salmon, s t e e l h e a d ,  and 
c u t t h r o a t  t r o u t ,  with c u t t h r o a t  t r o u t  using smal ler  headwater s treams than a r e  
used by o t h e r  salmonids. Several o t h e r  spec ies  of f i s h  a l s o  l i v e  i n  t h e  
f r e shwate r  por t ion  of  t h e  system. Small headwater s treams p lay  an important 
p a r t  i n  determining downstream water  q u a l i t y .  
Freshwater h a b i t a t  throughout t h e  Coos River basin has been a f fec ted  by 
logging and road bui ld ing a c t i v i t i e s  t h a t  began in  t h e  l a t e  1800s. Splash dam 
a c t i v i t y  removed much of  t h e  gravel  and wood s t r u c t u r e  from s t ream channels.  
Removal of  r i p a r i a n  vegeta t ion  dur ing extens ive  s t reamside  logging,  combined 
with n a t u r a l l y  low summer flow caused water  temperature t o  i n c r e a s e  in  many 
s t reams.  Logging d e b r i s  c rea ted  temporary, impassable b a r r i e r s  according t o  
surveys done i n  t h e  1950s. 
Current ly ,  ove ra l l  stream h a b i t a t  ranges in  q u a l i t y  from poor t o  good. In 
summer, s treams a r e  cha rac te r i zed  by warm, n a t u r a l l y  low flow. The system 
con ta ins  only modest amounts of  gravel  needed by salmonids f o r  spawning. 
Spawning gravel  i s  most l i k e l y  a primary l i m i t i n g  f a c t o r  f o r  chinook salmon 
and o t h e r  salmonids. Winter h a b i t a t  i s  probably l i m i t i n g  f o r  coho salmon, 
s t e e l h e a d ,  and c u t t h r o a t  t r o u t .  Freshwater h a b i t a t  q u a l i t y  i s  expected t o  
improve a s  l a r g e  t r a c t s  of c l e a r c u t  timberland regenera te  and a s  modern day 
logging p r a c t i c e s  continue t o  improve. 
Recent h a b i t a t  improvement p r o j e c t s  c a r r i e d  out  by ODFW and o t h e r  
agencies inc lude  placement of  s t r u c t u r e s  in  streams t o  i n c r e a s e  spawning and 
r e a r i n g  a r e a  t o  inc rease  production po ten t i  a1 . 
Es tua r ine  Hab i t a t  
Es tua r ine  h a b i t a t  i n  t h e  bas in  has been a l t e r e d  by dredging,  f i l l i n g ,  and 
d ik ing  t h a t  have occurred s i n c e  t h e  l a t e  1800s, with s a l t  marshes s u f f e r i n g  
t h e  most s e r i o u s  l o s s e s .  Despite  s u b s t a n t i a l  changes, t h e  Coos Bay es tua ry  
s t i l l  provides important h a b i t a t  f o r  many f i s h  and s h e l l f i s h  s p e c i e s  including 
salmon, American shad, P a c i f i c  h e r r i n g ,  surfperches ,  sme l t s ,  s t a r r y  f lounder ,  
Dungeness c r a b ,  and clam spec ies .  The es tua ry  can be d iv ided  i n t o  marine, 
lower and upper bay, slough, and r i v e r i n e  subsystems based on sediments,  
h a b i t a t s ,  and geographic l o c a t i o n  (Roye 1979). A l l  of t h e s e  a r e a s  have been 
a f f e c t e d  by human a c t i v i t i e s  t o  varying degrees,  but  water  q u a l i t y  remains 
adequate f o r  f i s h  l i f e  i n  most p a r t s  o f  t h e  e s tua ry .  
The marine subsystem extends from t h e  mouth of  t h e  bay up 2.5 mi les .  This 
a r e a  exper iences  vigorous wave a c t i o n  t h a t  c r e a t e s  unique h a b i t a t s  f o r  marine 
f i s h .  Sand, cobble,  and boulder  shores ;  sand and sand-mud f l a t s ;  a l g a l  beds 
on bedrock and unconsolidated bottoms; e e l g r a s s  beds; and s u b t i d a l ,  
unconsolidated bottoms a l l  occur i n  t h i s  a rea .  
The lower and upper bay subsystems encompass t h e  e n t i r e  e s t u a r y  a rea ,  
excluding t h e  sloughs.  The bay c o n t a i n s  a d i v e r s i t y  of  bottom types  and 
h a b i t a t s  i n c l u d i n g  t h e  dredged s h i p  channel, shal low seagrass beds, ex tens ive  
i n t e r t i d a l  f l a t s ,  and undredged t i d a l  channels. Most f i s h  species occu r r i ng  
i n  Coos Bay use t h e  i n t e r t i d a l  f l a t s  a t  some t ime d u r i n g  t h e  year. The 
dredged sh ip  channel runs a long t h e  west s ide  of t h e  upper bay where 
i n d u s t r i a l  and p o r t  a c t i v i t y  i s  centered. 
The slough subsystems vary  i n  t h e  type of h a b i t a t  they  conta in  depending 
on t h e i r  -on and t h e  amount o f  f reshwater  they  rece ive .  South Slough i s  
re1  a t i v e l y  marine, whereas Catching Slough, l oca ted  f a r  up-bay near Coos 
River ,  i s  brackish.  The sloughs have undergone in tense  a1 t e r a t i o n ,  p r i m a r i l y  
d i k i n g  and l o g  r a f t i n g .  Sloughs p rov ide  h a b i t a t  f o r  a  number o f  es tua r ine  
f i shes ,  commercial s h e l l f i s h , .  and o the r  i nve r teb ra tes  and have t h e  p o t e n t i a l  
f o r  g rea te r  use by salmonids. 
The r i v e r h e  subsystem inc ludes  Coos River,  t h e  South Coos t o  RM 37, and 
t h e  M i l l  icoma River  t o  R W ,  measured from t h e  es tua ry  mouth. Th is  subsystem 
i s  impor tant  t o  a number o f  f i s h  species. Coho salmon and steelhead smolts 
migra te  through these areas, and t h i s  subsystem i s  t h e  major  r e a r i n g  area f o r  
j u v e n i l e  chinook salmon. The subsystem prov ides  c r i t i c a l  spawning h a b i t a t  and 
j u v e n i l e  r e a r i n g  h a b i t a t  f o r  American shad and s t r i p e d  bass i n  sp r ing  and 
summer, and i n  w in te r ,  h a b i t a t  f o r  a d u l t  s t r i p e d  bass. Other species t h a t  use 
t h i s  area inc lude  scu l  p ins ,  s t a r r y  f lounder ,  sh ine r  perch, reds ide shiner ,  and 
la rgesca le  sucker. D ik ing ,  dredging, and streambank p r o t e c t i v e  measures 
i n c l u d i n g  ex tens ive  r i p rapp ing ,  have s i g n i f i c a n t l y  a l t e r e d  t h i s  area. Most of 
t h e  r i p a r i a n  vegeta t ion  a long t h e  Coos R ive r  i s  gone, b u t  small  s t r i p s  remain 
along much o f  t he  South Coos and M i l l i coma r i v e r s .  
Log dumping, handl ing,  s t o r i n g ,  and r a f t i n g  occur i n  t h i s  subsystem and 
have had a  major e f f e c t  on t h e  h a b i t a t .  Subs tan t ia l  amounts o f  bark, wood, 
and o the r  l ogg ing  d e b r i s  e n t e r  t h e  water i n  t h e  course o f  these a c t i v i t i e s .  
Small o rgan ic  d e b r i s  was de t r imen ta l  t o  f i s h  and s h e l l f i s h  product ion  i n  
Isthmus Slough by d e p l e t i n g  oxygen i n  t h e  water column t o  l e v e l s  below DEQ 
standards (DEQ, unpubl ished da ta ) .  Furthermore, pub l i shed  evidence from o the r  
northwest basins (Levy e t  a l .  1979; S i b e r t  and Harpham 1979) i n d i c a t e  d i r e c t ,  
adverse e f f e c t s  f rom l o g  storage i n  i n t e r t i d a l  areas, and i n d i r e c t  e f f e c t s  o f  
l o g  storage and t r a n s p o r t a t i o n  i n  o the r  areas. These a c t i v i t i e s  cause 
increased sediment and t u r b i d i t y  loads, and t o x i c ,  sub le tha l  chemical e f f e c t s ,  
thereby decreasing f i s h  and she1 1  f i s h  product ion.  Constant tugboat  t r a f f i c  
keeps sediments suspended, which a1 so increases t h e  t u r b i d i t y  l e v e l  . 
Add i t i ona l ,  d e t a i l e d  i n f o r m a t i o n  on the  Coos es tua ry  i s  a v a i l a b l e  i n  
o the r  sources (Coos County S t a f f  1983; Roye 1979). 
F i s h  Production 
H a b i t a t  f a c t o r s  t h a t  l i m i t  p roduct ion  have been t e n t a t i v e l y  i d e n t i f i e d  
f o r  chinook salmon, coho salmon, steelhead, s t r i p e d  bass, and American shad 
f o r  major areas i n  t h e  bas in  (R. Bender, ODFW, Charleston, Oregon, unpubl ished 
da ta ) .  I n  add i t i on ,  in format ion  from avai 1  able stream surveys has been 
t r a n s f e r r e d  onto maps and summarized i n  tab les  a long w i t h  salmonid 
d i s t r i b u t i o n  and p o i n t s  t o  t h e  need f o r  updat ing surveys (John Anderson, 
USBLM, Coos Bay, Oregon, unpubl ished data) .  
H a b i t a t  Management Goals 
The f o l l o w i n g  h a b i t a t  management goa ls  a re  i d e n t i f i e d  as issues  t h a t  need 
t o  be addressed i n  each bas in  p l a n  (ODFW 1982): 
1. M a i n t a i n  h a b i t a t  p r o t e c t i o n  and improvement a c t i v i t i e s  and promote 
cooperative programs w i t h  l a n d  managers t o  m a i n t z j n  and increase 
n a t u r a l  p roduct ion .  
2. I nsu re  t h a t  guaranteed minimum f l ows  a r e  mainta ined i n  watersheds 
producing salmonids and increase e f f o r t s  t o  e s t a b l i s h  such 
guarantees where p r e s e n t l y  none e x i s t .  
3 .  Encourage sound land-use p lann ing  a c t i o n s  by t h e  Land Conservat ion 
and Development Commission, count ies ,  and l a n d  management agencies 
t o  min imize h a b i t a t  1 osses. Del i n e a t e  c r i t i c a l  h a b i t a t  areas and 
p o t e n t i a l  t h r e a t s  from va r ious  land-use a c t i v i t i e s .  
4 .  I d e n t i  f y  f i s h  passage problems, t h e i r  1  ocat ions ,  and c o r r e c t i v e  
a c t i o n s  needed. 
5 .  Improve water q u a l i t y  and reduce harmful  f l u c t u a t i o n s  i n  f l o w  from 
s torage r e s e r v o i r s .  I d e n t  i f y  problem areas, sources o f  degradat ion, 
and p o s s i b l e  s o l u t i o n s .  
6. I d e n t i f y  p o t e n t i a l  h a b i t a t  improvement p r o j e c t s  t h a t  would r e s t o r e  
o r  enhance anadromous f i s h  product ion .  
F i s h  and Wi ld1 i f e  H a b i t a t  P r o t e c t i o n  Pol i c y  
Involvement i n  f i s h  h a b i t a t  management i s  .guided by t h e  F i s h  and W i l d l i f e  
H a b i t a t  P r o t e c t i o n  P o l i c y  and t h e  H a b i t a t  Management Goals o f  ODFWs Anadromous 
F i sh  Plan.  D i s t r i c t  a c t i v i t i e s  f a l l  i n t o  bo th  h a b i t a t  p r o t e c t i o n  and 
enhancement, and o f t e n  i n v o l v e  c o o r d i n a t i n g  w i t h  o the r  agencies. 
ODFW recognizes t h a t  a t t r i t i o n  of h a b i t a t  i s  a  ser ious  t h r e a t  t o  
maintenance o f  heal t h y  and d i v e r s i f i e d  popu la t i ons  o f  f i s h  and w i  l d l  i fe .  
Implementat ion o f  S t a t e  and Federal laws f o r  conserva t ion  o f  f i s h  and w i l d l i f e  
h a b i t a t ,  i n c l u d i n g  those conta ined i n  t h e  W i l d l i f e  and Commercial F i s h i n g  
Codes, i s  e s s e n t i a l  t o  s u s t a i n i n g  a  s t r o n g  h a b i t a t  base. Therefore,  ODFW w i l l  
cooperate f u l l y  w i t h  o the r  agencies a t  t h e  f e d e r a l  and s t a t e  l e v e l ,  as w e l l  as 
l o c a l  l e v e l  (e.g. Coos Bay Nor th  Bend Water Board, Oregon I n t e r n a t i o n a l  Po r t  
o f  Coos Bay, and t h e  c i t i e s  o f  Coos Bay, Nor th  Bend, and Easts ide)  t o  
implement laws and t o  develop coord ina ted  resource management programs t h a t  
p r o t e c t  f i s h  and w i l d 1  i f e  h a b i t a t .  ODFW w i l l  a l s o  work w i t h  p r i v a t e  
o rgan iza t i ons  (e.g. Weyerhaeuser Corp. and NW Steelheaders) and i n d i v i d u a l s  t o  
achieve, where poss ib le ,  mu tua l l y  s a t i s f a c t o r y  s o l u t i o n s  t o  c o n f l  i c t s  between 
the  o b j e c t i v e s  o f  o the r  p a r t i e s  and t h e  h a b i t a t  p r o t e c t i o n  p o l i c y  o f  ODFW. 
H a b i t a t  Management Agencies 
A number o f  f ede ra l ,  s ta te ,  and l o c a l  agencies have r e g u l a t o r y  
r e s p o n s i b i l i t y  f o r  l a n d  and water management w i t h i n  t h e  Coos R i v e r  bas in .  The 
a c t i v i t i e s  t h e y  r e g u l a t e  are  of i n t e r e s t  t o  ODFW because t h e  a c t i v i t i e s  a f f e c t  
fish and shellfish habitat. ODFW does not have regulatory authority over most 
land and water use activities, but works with other agencies to identify 
potential threats to habitat, areas requiring protection, and habitat 
enhancement projects. The responsibilities of the major agencies operating 
within the basin are described below. 
Bureau c f  Land Man Y3*ll.b.... annmnnt
General goals have been developed by U.S. Bureau of Land Management (BLM) 
to accomplish management of public lands. These include: 
To provide and maintain habitat diversity for viable populations of all 
indigenous fish and wildlife. Special emphasis is to be placed on 
habitats for . . . threatened and endangered and commercially valuable 
species. 
To maintain and protect water resources through the wise management 
of watersheds and the water therein. 
BLM lands in the Coos River basin are managed primarily for timber 
production. Logging is regulated by BLM policy as administered by the Coos 
Bay District. BLM minimum logging standards meet or exceed the rules of the 
state's Forest Practices Act and are found in BLMs Management Framework Plan 
(Anonymous undated). A timber management plan (Anonymous 1981) exists for the 
South Coast-Curry Management units. Fish habitat requirements, the effects of 
timber management activities on fish and their habitat, and protective 
measures are addressed. 
U.S. Army Corps o f  Engineers 
U.S. Army Corps of Engineers (USACE) water resource development 
responsi bil i ties incl ude maintaining harbor and river channels and providing 
assistance in flood control. The Corps maintains dredged deep-draft ship 
channels from the ocean to Isthmus Slough at Millington, as well as shallow- 
draft channels to Allegany on the Millicoma and to Dellwood on the South Coos 
River. It also maintains turning and anchorage basins in the bay. ODFW 
cooperates with the Corps in identifying potential problems within the Corps 
jurisdiction and reviews permits for proposed work in the Coos system. 
S o i l  Conservat ion Serv ice  
The U.S. Soil Conservation Service assists landowners by administering 
small watershed projects including flood control, irrigation, recreation, and 
fish and wildlife enhancement. 
Oregon Department o f  Fo res t ry  
The Oregon Department of Forestry, through its Forest Practices Act 
(FPA), is responsible for regulating commercial logging activities on private 
lands. Through forest practice rules it establishes minimum standards for 
forestry activities to encourage and enhance the growth and harvest of trees 
while giving consideration and protection to other environmental resources to 
the extent considered practical. 
A  s e t  o f  Fores t  P r a c t i c e  Rules has been pub1 ished t o  achieve t h e  purpose 
of t h e  FPA. These r u l e s  were m o d i f i e d  i n  A p r i l  o f  1987 t o  improve p r o t e c t i o n  
of r i p a r i a n  h a b i t a t ,  t o  broaden t h e  waters c l a s s i f i e d  f o r  f i s h  product ion ,  and 
t o  p r o v i d e  a d d i t i o n a l  p r o t e c t i o n  t o  smal l  t r i b u t a r i e s  impor tan t  f o r  
m a i n t a i n i n g  cool  water  downstream d u r i n g  summer. 
E i v i s i c n  c f  State Lands 
D i v i s i o n  o f  S ta te  Lands (DSL) i s  respons ib le  f o r  i s s u i n g  p e r m i t s  f o r  
removing o r  f i l l i n g  o f  m a t e r i a l s  i n  waterways. Permi ts  a re  r e q u i r e d  when 50 
cub ic  ya rds  o r  more o f  m a t e r i a l  i s  moved. 
Oregon Revised S ta tu tes  (ORS) 541.610(1) recognizes p u b l i c  concern f o r  
p r o t e c t i o n ,  conservat ion,  and bes t  use o f  Oregon's water  resources.  I t  
i d e n t i f i e s  f i s h  h a b i t a t  and spawning areas as: 
". . . v i t a l  t o  t h e  economy and w e l l  be ing  o f  t h i s  s t a t e  and i t s  people." 
Th i s  p o l  i c y  f u r t h e r  s t a t e s  t h a t  "Unregulated removal o f  m a t e r i a l  f rom t h e  
beds and banks o f  t h e  waters of t h i s  s t a t e  may c rea te  hazards t o  t h e  
hea l th ,  sa fe t y ,  and we l fa re  o f  t h e  people o f  t h i s  s ta te .  Unregulated 
f i l l i n g  i n  t h e  waters o f  t h i s  s t a t e  may r e s u l t  i n  i n t e r f e r i n g  w i t h  o r  
i n j u r i n g  p u b l i c  nav iga t ion ,  f i s h e r y ,  and r e c r e a t i o n a l  uses o f  t h e  
waters.  " 
A p p l i c a t i o n s  f o r  f i l l - r e m o v a l  pe rm i t s  a re  forwarded by DSL t o  ODFW. 
A f t e r  rev iew o f  t h e  a p p l i c a t i o n ,  ODFW may request  waterway p r o t e c t i v e  measures 
o r  d e n i a l  o f  t h e  pe rm i t  because o f  t h e  e f f e c t s  on f i s h  resources. The f i n a l  
d e c i s i o n  on any pe rm i t  r e s t s  w i t h  DSL. A l l  f i s h  h a b i t a t  enhancement p r o j e c t s  
t h a t  f a1  1  under t h e  f i l l - r e m o v a l  1  aw r e q u i r e  e i t h e r  a  pe rm i t  o r  wa iver  be fore  
they  a re  s t a r t e d .  
South Slough Nationa7 Estuarine Reserve 
South Slough Na t iona l  Es tuar ine  Reserve (SSNER) comprises t h e  southern 
h a l f  o f  South Slough. SSNER i s  adminis tered through Oregon Department o f  
S t a t e  Lands w i t h  Na t iona l  Oceanic and Atmospheric A d m i n i s t r a t i o n  funds. The 
goa ls  o f  t h e  rese rve  a re  t o  manage and p r o t e c t  t h e  area f o r  educat iona l ,  
research, and l o w - i n t e n s i t y  r e c r e a t i o n a l  use. 
Department o f  Environmental Quality 
The Department o f  Environmental Q u a l i t y  (DEQ) i s  respons ib le  f o r  managing 
water  q u a l i t y  standards by r e g u l a t i n g  a c t i v i t i e s  t h a t  cou ld  cause v i o l a t i o n  o f  
t he  s e t  standards. They are respons ib le  f o r  admin i s te r i ng  r e g u l a t i o n s  f o r  l o g  
t r a n s p o r t  and s to rage i n  t he  Coos R ive r  system. 
The Environmental Qua1 i ty  Commi ss ion,  as p a r t  o f  i t s  s ta tew ide  management 
p lan,  has adopted a  water  qual i t y  management p l a n  f o r  t h e  south coas t  basin, 
i n c l u d i n g  Coos County. Th is  i s  p r i m a r i l y  a  p o l  1  u t  i o n  p reven t i on  program t h a t  
s t a t e s  b e n e f i c i a l  water  uses and qual i t y  standards t o  be p r o t e c t e d  and waste 
t rea tment  c r i t e r i a .  OAR 340-41-325 (1) s t a t e s  t h a t :  
". . . t h e  h ighes t  and bes t  p r a c t i c a l  t rea tment  and/or c o n t r o l  o f  wastes, 
a c t i v i t i e s ,  and f l ows  s h a l l  i n  every case be prov ided so as t o  ma in ta in  
dissolved oxygen and overall water qua1 i ty at the highest possible 1 eve1 s 
and water temperatures, coliform bacteria concentrations, dissolved 
chemical substances, toxic materials, radioactivity, turbidi ties, color, 
odor, and other deleterious factors at the lowest possible levels." 
Oregon Water Resources Department and Water  Resources Commission 
The Oregon Water Resources Department i s responsi bl e for devel oping 
programs for the use and control of water resources. A water resources 
program for the south coast basin was first adopted in 1964 and was most 
recently modified in 1981. In their findings and conclusions, the Water 
Resources Commission recognizes that (Thompson et al. 1972): 
--The coastal streams support resident and anadromous species of fish. 
--The fish resources of the south coast basin are significant to the 
State of Oregon. 
--Adequate streamflow throughout the year is necessary for the 
maintenance of aquatic life in the coastal streams. 
--Low summer streamflow in many basin streams is one factor limiting 
production of salmonids. 
Specific uses adopted for waters in the Coos River basin other than (1) 
the West Fork Millicoma drainage above Stall's Falls and (2) Glenn Creek are 
domestic, 1 ivestock, municipal, industrial, fire control, irrigation, 
agricultural , mining, power development, recreation, and fish and wi ldl ife. 
Water from the West Fork Millicoma and tributaries above Stall's Falls is 
restricted to municipal, domestic and livestock, irrigation of lawn and 
noncommerci a1 garden (ha1 f-acre maximum), recreation, and f i sh and wi 1 dl i fe 
uses. Waters of Glenn Creek (East Fork Millicoma tributary) are classified 
only for domestic and 1 ivestock, 'irrigation of 1 awns and noncommercial 
gardens, fire control, recreation, and fish and wildlife uses. Minimum 
streamflows for 10 sites in the Coos River basin have been adopted (Table 2). 
Coos County Comprehensive P lan  
Land use is regulated at the state level by the Land Conservation and 
Devel opment Commi ssion (LCDC) . Coos County's 1 and-use pl an has been 
acknowledged by LCDC as complying with statewide land-use goals. ODFW fish 
biologists in the Coos District were involved in the development of the county 
plan to promote protection of critical habitat and recognition of fish habitat 
needs. 
Operati ng 
Principle 1. Habitat protection and enhancement activities shall be carried 
out within the guidelines of the Department's Fish and Wildlife 
Habitat Protection Policy and the Habitat Management Goals of 
the Department's Anadromous Fi sh Management Pl an. 

Operating 
Principle 2. Habitat degradation potenti a1 1 y 1 eadi ng to 1 osses of fish 
production shall be minimized or prevented throughout the Coos 
Ri ver system. 
Operating 
Principle 3. The Department shall coordinate with appropriate 1 and- and 
water-use management agencies on habitat protection and 
enhancement activities, and shall continue to act in an 
advisory role to such agencies to promote habitat protection. 
Operati ng 
Principle 4. Coos County has an Estuary Management Plan, acknowledged by the 
Land Conservat i on and Devel opment Commi ssi on. The Department ' s 
habitat management programs shall be consistent with the 
Estuary Plan. The Department recognizes that the acknowledged 
Coos Bay Estuary Management Pl an regul ates aquaculture 
activities as required by the Land Conservation and Devel opment 
Commi ssion. Where the Department has jurisdiction, the 
Department, therefore, shall consider only those commerci a1 
aquaculture faci 1 i ties which are consistent with the local plan 
after appropriate jurisdiction has made such a determination. 
Objectives 
Objective 1. Protect estuarine and freshwater habitat. 
Assumptions and Rationale 
1. High quality, diverse habitat is essential for optimum fish and 
shellfish production. 
2. Species addressed in this plan require a variety of habitats in the 
estuary and in freshwater to complete all or parts of their life 
cycl es . 
3 .  The Coos estuary has been altered, and available habitat has been 
diminished by diking, filling, and other land-use practices. 
4. Freshwater habitat has been lost through logging, road building, and 
other land-use practices. 
5. Adequate, quality habitat is necessary in order to meet the 
management and production objectives for fish and shellfish in this 
basin. 
6. Rock quarries operating on Fall Creek, Kentuck Creek, and the East 
Fork of the Millicoma River without adequate settling basins can 
cause turbidity and sediment problems in streams. 
Prob7ems and Recommended Actions 
Probl em 1. The public is not always aware of the needs for and 
benefits of good qua1 ity habitat. 
Action 1.1 Devel op an awareness among 1 andowners and appropri ate 
agencies of the benefit and need for maintaining good 
fish and shellfish habitat. 
Problem 2. Agencies other than ODFW are responsible for regulating 
activities potentially detrimentai'to habitat and for 
enforcing habitat protection laws. 
Action 2.1 Work with appropriate agencies and jurisdictions to 
insure adequate protection from land-use activities, 
and seek strict enforcement of habitat protection 
1 aws. 
Action 2.2 Continue to review permits, carry out on-site 
inspections, and perform other such activities in 
order to assist other agencies in protecting habitat. 
Action 2.3 Promote land-use practices that, in ODFWs judgment, 
would not degrade habitat. 
Objective 2. Enhance and restore estuarine and tidewater habitat to meet the 
fish production and shellfish objectives for the Coos River 
system. 
Assumpt ions and Rat iona l e  
1. Estuarine restoration and enhancement will benefit and increase 
natural production. 
2. Opportunities exist for restoration and enhancement within the 
estuary. 
3 .  Restoration and enhancement projects are necessary in order to meet 
production objectives for fish and shellfish in the basin. 
4 .  High water quality is essential to maintain fish and shellfish 
production. 
Problems and Recommended Act ions  
Problem 1. Habitat has been lost or reduced in productivity through 
construction of tidegates and di kes, and through f i l l  ing 
activities. 
Action 1.1 Work with appropriate agencies and landowners to 
restore areas by breaching dikes or by excavating. 
Action 1.2 Identify and investigate defective and nonfunctional 
tidegates, and eliminate unnecessary ones. 
Action 1.3 Investigate tidegate and fish passage structures 
through required mitigation actions or through 
planned restoration and enhancement programs. 
Problem 2. Resident i a1 and commerci a1 shore1 i ne devel opment can 
reduce t h e  q u a n t i t y  and qua1 i t y  o f  e s t u a r i n e  h a b i t a t .  
A c t i o n  2 . 1  Work w i t h  app rop r ia te  agencies and 1  andowners t o  
o b t a i n  adequate m i t i g a t i o n  t o  rep lace  h a b i t a t  l o s t  
thrcugh development. 
A c t i o n  2 . 2  Develop an awareness among 1  andowners and agencies o f  
t h e  va lue  o f  s h o r e l i n e  h a b i t a t  f o r  f i s h  and w i l d l i f e .  
A c t i o n  2.3 Encourage 1  andowners t o  p r o t e c t  and r e s t o r e  
streamside h a b i t a t  th rough t h e  R ipa r ian  Tax I n c e n t i v e  
Program. 
Problem 3 .  T i d a l  sec t i ons  o f  t h e  Coos, South Coos, and M i l l i c o m a  
r i v e r s  c o n t a i n  s u b s t a n t i a l  amounts o f  d e b r i s  f rom l o g  
dumping, hand1 i ng, and storage.  
A c t i o n  3 . 1  Work w i t h  t h e  f o r e s t  i n d u s t r y  i n  t h e  use o f  t i d e w a t e r  
areas f o r  l o g  s to rage and t r a n s p o r t  t o  min imize 
e f f e c t s  from these a c t i v i t i e s .  
A c t i o n  3.2 Work t o  reduce t h e  amount o f  o rgan ic  m a t e r i a l  t h a t  
en te rs  t h e  water as a  r e s u l t  o f  human a c t i v i t i e s .  
A c t i o n  3.3 Work t o  reduce o r  e l i m i n a t e  l o g  storage f rom 
i n t e r t i d a l  areas and l i m i t  t h e  amount o f  t ime  l o g s  
can be s to red  i n  t h e  water.  
A c t i o n  3 . 4  Work w i t h  DEQ and o t h e r  agencies t o  b r i n g  d i s s o l v e d  
oxygen l e v e l s  up t o  a t  l e a s t  minimum standards i n  
Isthmus Slough by i d e n t i f y i n g  ope ra t i ona l  methods 
t h a t  reduce o r  e l i m i n a t e  t h i s  problem, and by 
b r i n g i n g  l o g g i n g  ope ra to rs  i n t o  compliance w i t h  t h e  
methods. 
Problem 4 .  Current  surveys o f  e s t u a r i n e  h a b i t a t  a re  n o t  adequate t o  
i d e n t i f y  h a b i t a t  f a c t o r s  t h a t  l i m i t  p roduc t i on  o f  t h e  many 
species t h a t  use t h e  es tuary .  
A c t i o n  4 . 1  I d e n t i f y  f a c t o r s  t h a t  l i m i t  p roduc t i on  o f  e s t u a r i n e  
species through a  research  program o r  updated 
e s t u a r i n e  h a b i t a t  surveys. 
A c t i o n  4 . 2  Develop an improved h a b i t a t  survey method, and update 
e s t u a r i n e  h a b i t a t  surveys f o r  a l l  areas t h a t  have n o t  
been surveyed s ince  1970. 
A c t i o n  4 . 3  I n  coo rd ina t i on  w i t h  o t h e r  agencies, p r i v a t e  groups, 
and p r i v a t e  landowners, survey p r e v i o u s l y  unsurveyed 
areas w i t h i n  t h e  es tua ry .  
A c t i o n  4 . 4  Using new and updated surveys, i d e n t i f y  c r i t i c a l  
e s t u a r i n e  h a b i t a t  areas and o p p o r t u n i t i e s  f o r  h a b i t a t  
improvement p r o j e c t s .  
A c t i o n  4 . 5  As funds become a v a i l a b l e ,  develop and c a r r y  ou t  
h a b i t a t  p r o j e c t s  w i t h i n  t h e  es tuary .  
Problem 5 .  Abandoned s t r u c t u r e s  i n  t i d e w a t e r  areas add d e b r i s  t o  t h e  
water, r e s t r i c t  access f o r  boat  and bank anglers,  and a re  
a  danger t o  boat  ang lers  and o the rs  t h a t  a re  n o t  aware o f  
t h e i r  ex i s tence  o r  o f  t h e i r  unsafe c o n d i t i o n .  
A c t i o n  5 . 1  Nego t ia te  w i t h  USACE, DEQ, DSL, and p r i v a t e  owners o f  
abandoned s t r u c t u r e s  t o  have unsafe ones removed. 
Problem 6. Contaminants such as t r i b u t y l t i n  (TBT) i n t e r f e r e  w i t h  
p roduct ion  o f  oys te rs  and p o s s i b l y  o t h e r  s h e l l f i s h  
species . 
A c t i o n  6.1 Work w i t h  o t h e r  agencies t o  determine causes o f  
contaminant p o l l u t i o n  i n  Coos Bay. 
A c t i o n  6.2 Coordinate t h e  mon i to r i ng  and research  e f f o r t s  o f  
agencies s tudy ing  t h e  contaminant p o l  1  u t i o n  problem 
i n  Coos Bay. 
A c t i o n  6.3 Coordinate the  c o n t r o l  measures be ing  taken t o  
c o r r e c t  t h e  TBT p o l l u t i o n  problem i n  Coos Bay and 
mon i to r  t h e i r  e f f ec t i veness .  
A c t i o n  6 . 4  Recommend t o  Na t iona l  Marine F i s h e r i e s  Serv ice  t h a t  
Coos Bay be i nc luded  i n  a  f e d e r a l  e s t u a r i n e  
mon i to r i ng  program such as N a t i o n a l  S ta tus  and Trends 
Program. 
Problem 7. Commerci a1 h a r v e s t i n g  o f  oys ters ,  c l  ams, and mussel s  i s  
occas iona l l y  r e s t r i c t e d  because o f  h i g h  f e c a l  c o l i f o r m  
counts. 
A c t i o n  7.1 Encourage DEQ and Department o f  H e a l t h  t o  mon i to r  
water qua1 i ty, i d e n t  i f y  po l  1  u t  i on sources, and reduce 
i n p u t  o f  p o l  1  u tan ts .  
A c t i o n  7.2  Recommend t o  Na t iona l  Marine F i s h e r i e s  Serv ice  t h a t  
Coos Bay be i nc luded  i n  a  f e d e r a l  e s t u a r i n e  
mon i to r i ng  program such as Na t iona l  S ta tus  and Trends 
Program. 
O b j e c t i v e  3. Restore and enhance freshwater h a b i t a t  t o  meet t h e  p roduc t i on  
o b j e c t i v e s  f o r  f i s h  species i n  t h e  basin.  
Assumptions and Rat iona 7e 
1. Freshwater h a b i t a t  r e s t o r a t i o n  and enhancement w i l l  b e n e f i t  and 
increase n a t u r a l  p roduct ion .  
2. H a b i t a t  improvement p r o j e c t s  can be undertaken by  ODFW ( th rough 
STEP, i n  p a r t ) ,  BLMj and ODF. 
3 .  Res to ra t i on  and enhancement p r o j e c t s  a re  necessary i n  o rde r  t o  meet 
t h e  p roduc t i on  o b j e c t i v e s  f o r  f i s h  i n  t h e  basin. 
4 .  Removal o f  n a t u r a l  b a r r i e r s  w i l l  be guided by t h e  ODFW b a r r i e r  
removal p o l i c y  (Oregon F i sh  and W i l d l i f e  Commission 1986) 
Prob7ems and Recommended Actions 
Problem 1. Current  phys i ca l  stream surveys do n o t  adequate ly  i d e n t i f y  
h a b i t a t  f a c t o r s  l i m i t i n g  p roduc t i on  o f  salmonids t o  a l l o w  
e v a l u a t i o n  o f  f reshwater  h a b i t a t  enhancement needs. 
A c t i o n  1.1 I n  coo rd ina t i on  w i t h  BLM, o t h e r  agencies, p r i v a t e  
groups, and p r i v a t e  landowners, survey p r e v i o u s l y  
unsurveyed streams. 
A c t i o n  1.2 Using new and updated surveys, i d e n t i f y  bas i  n-wide 
h a b i t a t  improvement p r i o r i t i e s  and o p p o r t u n i t i e s  f o r  
h a b i t a t  enhancement p r o j e c t s .  
Problem 2. H a b i t a t  q u a n t i t y  and q u a l i t y  a re  l e s s  than adequate t o  
meet salmonid p roduc t i on  o b j e c t i v e s .  
A c t i o n  2.1 As funds become a v a i l  able, develop and c a r r y  o u t  
h a b i t a t  improvement p r o j e c t s  t o  so l ve  i d e n t i f i e d  
h a b i t a t  problems. 
A c t i o n  2.2 Continue t o  work w i t h  BLM t o  develop an anadromous 
salmonid h a b i t a t  overview. 
A c t i o n  2.3 Encourage ODF and BLM t o  fund o r  undertake stream 
h a b i t a t  enhancement p r o j e c t s  and t o  con t i nue  p r o j e c t s  
through STEP us ing  v o l  un teer  1  abor and ma te r i  a1 s. 
Problem 3. B a r r i e r s ,  bo th  man-made (e .g., c u l v e r t s  and 1  ogjams) and 
n a t u r a l  ones (e.g., f a l l s  and cascades) h inde r  f i s h  
passage. 
A c t i o n  3.1 Provide o r  improve f i s h  passage t o  h a b i t a t  areas above 
n a t u r a l  b a r r i e r s  t h a t  a re  approved by t h e  D i r e c t o r  o r  
by t h e  F i sh  and W i l d l i f e  Commission. P r i o r i t y  areas 
are: 
Fa1 1  Creek (South Coos R ive r )  
Henry's F a l l s  (West Fork o f  t h e  M i l l i c o m a  R ive r )  
A c t i o n  3.2 Cor rec t  f i s h  passage problems where caused by human 
a c t i v i t i e s  such as l o g g i n g  and road b u i l d i n g .  
FALL CHINOOK SALMON 
Background 
Large numbers o f  n a t i v e  fa1  1 chinook salmon spawned and reared i n  t h e  
Coos R i v e r  system i n  pas t  h i s t o r y .  Hatchery-reared f a l l  ch inook salmon have 
been re leased i n t o  t h e  Coos R i v e r  bas in  s ince  1900 and introductions of non- 
n a t i v e  stocks f i r s t  occurred i n  1927 when eggs f rom Columbia R i v e r  s tocks were 
r a i s e d  and re leased f rom t h e  Coos R ive r  Hatchery (Table 3) .  The popu la t i on  of 
f a l l  ch inook salmon were most l i k e l y  h e a v i l y  a f f e c t e d  by a g i l l n e t  f i s h e r y  
u n t i  1 1946 and by splash dams u n t i l  1957 and remained a t  a v e r y  low l e v e l  
d u r i n g  t h e  e a r l y  1960s as i n d i c a t e d  by spawning ground survey counts (Table 
4 ) .  The spawning p o p u l a t i o n  probab ly  numbered on l y  a few hundred f i s h  a t  t h a t  
t ime.  
Spawning ground survey counts i n d i c a t e  t h a t  abundance increased 
d r a m a t i c a l l y  f rom t h e  e a r l y  1970s t o  t h e  e a r l y  1980s (Table 4) and s t a b i l i z e d  
a t  a h i g h  l e v e l  r e l a t i v e  t o  t h e  1950s and 1960s. Sub-yearl i n g  f a l l  ch inook 
salmon re leased i n t o  t h e  Coos R ive r  bas in  f rom 1973 t o  1975 i nc luded  E l k  and 
Chetco r i v e r  s tocks,  re leases  i n  1977 and 1979 i nc luded  Alsea, Nestucca, and 
Trask r i v e r  s tocks (Table 5 ) .  The c u r r e n t  popu la t i on  i s  considered t o  be a 
l o c a l l y  adapted s tock  because o n l y  those f i s h  adapted t o  t h e  system would have 
surv ived.  
E a r l y  t a g  recovery  da ta  suggested t h a t  n e a r l y  70% o f  t h e  Coos R ive r  f a l l  
ch inook salmon c o n t r i b u t e d  t o  B r i t i s h  Columbia. Anadromous Inc .  and Oregon 
Aqua Foods re leased f a l l  ch inook salmon from t h e  Coos Bay f a c i l i t i e s  t h a t  were 
i d e n t i f i e d  as Coos R ive r  f a l l  ch inook salmon. However, these t a g  recove r ies  
have been d iscounted because Nor th  Coast f a l l  ch inook salmon s tocks  were mixed 
i n t o  t h e i r  re leases .  Ocean t a g  recovery  da ta  f o r  l o c a l  s tocks  f rom t h e  1983 
th rough 1985 brood years have supported t h a t  f a l l  ch inook salmon f rom t h e  Coos 
R i v e r  system may c o n t r i b u t e  reasonably w e l l  t o  Oregon ocean f i s h e r i e s .  These 
broods c o n t r i b u t e d  an average o f  60% t o  Oregon f i s h e r i e s .  The balance o f  t h e  
f a l l  ch inook salmon are  caught i n  C a l i f o r n i a ,  Washington, B r i t i s h  Columbia, 
and Alaska. Un fo r tuna te l y  t h e  number o f  t a g  recove r ies  f rom t h e  t h r e e  brood 
yea rs  were few due t o  poor s u r v i v a l  and a d d i t i o n a l  mark ing s t u d i e s  are  needed. 
The present  spawning escapement o f  a d u l t  f a l l  ch inook salmon i s  est imated 
t o  be about 4,300. Spawning occurs throughout  t h e  system f rom approximate ly  
20 October t o  10 December (F igure  2) w i t h  t h e  peak u s u a l l y  o c c u r r i n g  on 7 
November. Spawning t ime  i s  i n f l uenced  by r i v e r  f low.  Approximate ly  60% o f  
t h e  n a t u r a l l y  spawning f a l l  ch inook salmon occur i n  t h e  South Fork o f  t h e  Coos 
R ive r ,  30% i n  t h e  East Fork o f  t h e  M i l l i coma River ,  and 10% i n  t h e  West Fork 
o f  t h e  M i l l i c o m a  River .  
Anglers do n o t  cons ider  t h e  s tock  o f  f a l l  ch inook salmon c u r r e n t l y  i n  
t h e  Coos R ive r  t o  be as h i g h  i n  food q u a l i t y  as t h e  imported s p r i n g  chinook 
salmon stock,  b u t  i t  does c o n t r i b u t e  t o  the  r e c r e a t i o n a l  f i s h e r y  (Table 6) .  
I t  was construed t h a t  t h e  s tock  o f  f a l l  chinook salmon were o f  poor qua1 i t y  
upon e n t e r i n g  t h e  upper es tuary .  

Table 3 .  Releases of f a l l  chinook salmon into the Coos River basin from the 
Coos River Hatchery (includes f ingerl ing and smol t s )  , 1900-1958 brood years. 
A1 1 contributing stocks are local unless otherwise indicated. 
Brood Re1 ease Number Brood Re1 ease Number 
year y e w  re1 eased year year re1 eased 
a local and Columbia River stocks 
local and U.S. stocks 
Bureau of Fisheries stocks 
Col umbi a River stocks 
Trask River stock 
Table 4. Peak spawning ground counts of fall chinook salmon in portions of the 
Coos River system, 1961-89. 
South Coos River, South Coos River, West Fork Millicoma 
Year Mainstem Williams River 
a Poor counting condi tions--Water high and turbid during entire spawning 
period . 
Water too high for good counts during November. 
Table 5. Releases of f a l l  chinook salmon, 1972-88 brood years  ( includes  
f i ngerl i ng and smol t s )  . 
Brood Re1 ease ODFW Pr iva te  hatchery 
year year stock re1 eases s tock re1 eases  
1372 1373 El k & Chetco 844,76C 
1973 1974 Elk & Chetco 1,094,143 
1974 1975 Elk & Chetco 536,350 
1977 1978 A1 sea  160,000 
1978 1979 1 ocal 25,476 1 ocal 19,319 
1979 1980 Nestucca,Trask,Alsea 95,983 
1980 1981 1 ocal 25,000 1 ocal , re tu rns  216,812 
1981 1982 1 ocal 25,000 1 ocal , re tu rns  159,346 
1982 1983 1 ocal 15,000 1 ocal , r e t u rn s  311,261 
1983 1984 1 ocal 67,426 1 ocal , re tu rns  815,227 
1984 1985 1 ocal 77,876 1 ocal , r e t u rn s  1,029,000 
1985 1986 1 ocal 153,031 1 ocal , r e t u rn s  99,567 
1986 1987 1 ocal 475,402 1 ocal , re tu rns  0 
1987 1988 1 ocal 1,800,000 
1988 1989 1 ocal 
Table 6. Recreational ca tch of f a l l  chinook salmon in t he  Coos River basina,  
1975-88. 
I 
Year Estimated catch" 
a Includes Coos River and Bay, South Fork Coos, and Mi 11 icoma r i ve r s .  
Catch es t imates  a r e  derived from returned salmon-steel head " tags" ,  
d a i l y  angler  l i c ense s ,  and ocean s t a t i s t i c a l  c ree l  sampling da ta .  
Many i n - r i v e r  fisherman were f i s h i n g  i n  October a f t e r  some o f  the f a l l  
chinook salmon had been i n  the r i v e r  f o r  a per iod o f  two months. Good catches 
o f  h igh q u a l i t y  f a l l  chinook salmon have been documented i n  recent  years i n  
September. I n - r i v e r  rec rea t iona l  f i s h i n g  pressure has been inc reas ing  i n  
recent years w i t h  the advent o f  a f a l l  chinook salmon derby t h a t  i s  he ld  each 
year. 
Anadromous, Inc.  released 20,000 t o  1.03 m i l l i o n  f a l l  chinook salmon 
annual ly  i n t o  the  Coos River dur ing  1978-86. Although Anadromous, Inc.  used 
broodstock from the Coos, Nestucca, Alsea, and Trask r i v e r  systems (Table 5), 
they were no t  able t o  harvest a h igh  q u a l i t y  f a l l  chinook salmon a t  r e t u r n  t o  
t h e i r  f a c i l i t y ,  and were discouraged w i t h  prospects o f  con t inu ing  w i t h  the 
cu r ren t  stock. Up u n t i l  they discont inued t h e i r  operat ion they wanted t o  
incorporate  a f a l l  chinook salmon s tock i n t o  t h e i r  re lease program t h a t  
entered t h e i r  f a c i l i t y  i n  a b r i g h t  condi t ion,  and were i n te res ted  i n  t r y i n g  t o  
f i n d  and develop a la te-migrat ing,  b r i g h t  stock o f  f a l l  chinook salmon t o  
complement t h e i r  spr ing chinook salmon program. Implementing a f o re i gn  stock 
would no t  be cons is tent  w i t h  the  new Wi ld F ish Management P o l i c y  unless they 
could assure t h a t  a l l  o f  the f i s h  would r e t u r n  t o  t h e i r  f a c i l i t y .  
Even though they have c u r r e n t l y  d iscont inued t h e i r  operat ion,  Anadromous 
Inc.  has a permi t  t o  re lease up t o  9.4 m i l l i o n  spr ing and f a l l  chinook salmon 
combined. Anadromous, Inc.  considered developing and u t i l i z i n g  a b r i g h t  
segment o f  l o c a l  f a l l  chinook salmon stocks. These plans are now on hold 
s ince they are c u r r e n t l y  phasing out  of ocean salmon ranching and are s h i f t i n g  
t h e i r  e f f o r t s  t o  salmon farming. They were discouraged w i t h  t h e  r e s u l t s  o f  
t h e i r  operat ion and are p lan ing t o  d iscont inue use o f  the  f a c i l i t y  a t  North 
S p i t  which i s  now up f o r  sale. I f  the  proper ty  and f a c i l i t y  are  purchased and 
the  p rop r i e to r s  continue an ocean salmon ranching program, e f f o r t s  must be 
taken t o  insure t h a t  the  stock they u t i l i z e  have a h igh degree o f  homing t o  
minimize i n t e r a c t i o n  w i t h  the l o c a l  w i l d  stock. I f  they are going t o  
emphasize sp r ing  chinook salmon releases (as Anadromous, Inc .  d i d )  i n  the 
fu tu re ,  increased numbers o f  sp r ing  chinook salmon may s t r a y  u p r i v e r  t o  spawn 
n a t u r a l l y ,  po ten t i  a1 l y  changing the  genet ic  character  o f  1 ocal  l y  adapted fa1 1 
chinook salmon through interbreeding.  Other poss ib le  e f f e c t s  o f  expanding the 
spr ing  c h i  nook salmon program are d i f f i c u l t  t o  p r e d i c t  . Concerns inc lude 
increased p o t e n t i a l  f o r  diseases, compet i t ion f o r  food and r e a r i n g  areas, and 
a t t r a c t i o n  o f  predators t o  the  system. 
We be l ieve  t h a t  the  Coos River  basin has the p o t e n t i a l  t o  produce 
add i t i ona l  f a l l  chinook salmon and i s  c u r r e n t l y  l i m i t e d  by spawning hab i t a t  
r a t h e r  than rea r i ng  hab i t a t .  The Coos River  estuary i s  l a r g e  and has been 
estimated t o  r e a r  enough juven i les  t o  produce as many as 38,000 re tu rn i ng  
spawners. I n  recent years e f f o r t  has been pu t  i n t o  developing a l o c a l  
broodstock o f  f a l l  chinook salmon i n  the  Coos River basin through the  
c o l l e c t i o n  o f  w i l d  adu l t s  and the  re lease o f  hatchbox fry, presmolts, and 
smol t s .  A1 1 smol t s  have been released a t  Morgan Creek and Noble Creek i n  
a n t i c i p a t i o n  t h a t  they w i l l  r e t u r n  t o  prov ide f u t u r e  broodstock. However, 3-4 
f o o t  h igh  gabions w i t h  t raps incorporated are c u r r e n t l y  i n s t a l l e d  on the Coos 
River  and the  West Fork o f  t he  M i l l i coma River.  These t r aps  are used t o  
co l  l e c t  broodstock f o r  the fa1 1 chinook program. I n  add i t i on ,  grave l  -catching 
s t r uc tu res  have been placed i n  streams t o  increase the amount o f  spawning 
h a b i t a t  ava i l ab le  t o  w i l d  f a l l  chinook salmon. 
Management Consi derat i  ons 
We examined two management a l te rna t ives  t o  achieve compliance with the 
Wild Fish Management Policy. Although h is tor ica l  programs with hatchery 
releases  of foreign stocks and the s t ra tegy  of widespread d i s t r ibu t ion  of 
hatchery f i s h  in recent programs would probably not be in compliance with the 
present Wild Fish Management Policy, we presented two a l t e rna t ives  t h a t  were 
in compliance with the present policy. Both a l te rna t ives  ca l led  f o r  
modifications t o  the present operating program. Alternative 1 cal led fo r  no 
hatchery influence and re1 ied en t i  re ly  on natural production and habi tat  
enhancement t o  meet f ishery needs. Under t h i s  a l te rna t ive  pr iva te ,  STEP, and 
ODFW f a l l  chinook salmon hatcheries would have ceased production and releases.  
Alternative 2 called fo r  the  same extensive natural production and 
habi tat  enhancement as A1 ternat ive 1 as we1 1 as an aggressive hatchery program 
conducted in such a way as t o  minimize the impact on the wild stock. The 
Commission adopted a l te rna t ive  2 where the hatchery program would be conducted 
using the indigenous stock with regular infusion of wild stock in to  the 
program. Most releases of hatchery f i s h  would be located in areas of the 
lower r ive r  t o  provide the highest l eve l s  of f ishery benefi ts ,  and maintain a 
high degree of separation of natural spawning areas u t i l ized  by the wild 
stock. 
Our  intention with the direct ion of t h i s  plan i s  t o  enhance spawning 
areas f o r  natural ly  spawning wild f i s h ,  increase summer habi ta t  by increasing 
pool surface areas,  and most importantly protecting and improving estuarine 
habi tat .  We will conduct t h i s  work in a l l  areas accessible and su i tab le  for  
production of wild f a l l  chinook salmon. 
Long-term hatchery programs with hatchbox f ry ,  presmol t s ,  and smol ts 
will be modified and conducted only in selected lower r i v e r  areas  where 
natural production i s  now very low o r  non-existent. These programs will be 
maintained as d i r ec t  supplementation t o  provide more f i s h  f o r  the  ocean 
f i she r i e s  or  ta rge t  estuary or  lower r i v e r  f i she r i e s  with those f i s h  escaping 
the f i she r i e s  homing t o  acclimation areas and not proceeding upstream in large 
numbers t o  natural spawning areas t o  compete with wild spawners. About 90% of 
the natural production occurs in the South Fork of the Coos River and the East 
Fork of the Mi 11 i coma River. These areas  wi 11 be protected from hatchery 
releases  of any kind. Areas where hatchery f i sh  will be released include 
Noble Creek on Isthmus Slough, the Catching Slough area, Daniels Creek, and 
the West Fork of the Mill icoma River. We will  mark large numbers of hatchery 
f a l l  chinook salmon as presmolts and smolts t o  measure homing and the level of 
straying t o  natural production areas on the South Fork b f  the  Coos River and 
the East Fork of the Millicoma River. We will  a lso invest igate  the  
poss ib i l i t y  of developing acclimation ponds on other lower r i v e r  streams t o  
increase the number of hatchery f i s h  avai lable  t o  ocean f i s h e r i e s ,  bay 
f i s h e r i e s ,  and lower estuary f i she r i e s  without adding more hatchery f i sh  t o  
natural spawning areas t o  mingle with the  wild stock. Monitoring will  be 
conducted of the benefi ts  of these f i s h  t o  f i she r i e s  and the  r a t i o  of wild t o  
hatchery f i s h  on the natural spawning areas.  Programs t h a t  approach the 
l imi t s  of the  Wild Fish Management Policy will  be modified o r  reduced 
proportionately t o  maintain compliance with the policy. 
Operat i ng 
Principle 1. 
Operating 
Principle 2. 
Operating 
Principle 3. 
Operating 
Principle 4. 
Objective 1. 
Fall chinook salmon in the Coos River basin shall be managed 
for wild fish. Hatchery releases shall be consistent with 
the Wild Fish Management Policy. 
Fa1 1 chinook salmon approved for the Coos River system is 
Coos River stock on1 y. 
Wild stock will be incorporated in Department broodstock and 
rearing programs every year. 
Programs that approach the limits of the Wild Fish 
Management Policy shall be modified or reduced 
proportionately to maintain compliance with the policy. 
Objectives 
Maintain the existing estimated natural ly produced spawning 
population of 4,500 to 9,000 1 ocal ly adapted fa1 1 chinook 
salmon with a long-term target return of 38,000 adults back 
to the system from a combined program of wild and hatchery 
product i on. 
Assumptions and Rationa7e 
1. Wild fish will be protected by allowing in the South Fork of the 
Coos River and the East' Fork of the Millicoma River the return of 
hatchery stocks to acclimation areas only with the upper river 
managed for wild fish only. 
2. Interbreeding with indigenous and especially with non-indigenous 
hatchery stocks of fall chinook salmon may hold production of wild 
stocks below their potential, or alter the life history 
characteristics of the wi 1 d population. 
3 .  The longer a fish is cultured, the less desirable it is to be 
naturally spawning with wild fish. 
4 .  Rearing only naturally spawned fish for release as presmol ts and 
smol ts reduces problems of mating strategy, genetic drift, 
inbreeding, and selection for hatchery characteristics that may 
lead to competition and reduced productivity of wild stocks when 
they co-habit spawning grounds and rearing grounds. 
5. Techniques of rearing must be well thought out and tested in trial 
programs to assure that they will be successful before committing 
large amounts of time, fish, and funds. 
6. An enhancement program with presmolt and smolt releases of 
hatchery fall chinook salmon has the potential of producing 
impacts on the characteristics and productivity of the wild fall 
chinook salmon and will be isolated at Nobel Creek, Isthmus 
slough, Catching slough area, Daniels Creek, the West Fork of the 
Millicoma River, and the aquaculture facility on North Spit. 
7 .  The ocean exploitation rate may have a depressing effect on the 
spawning escapement of fall chinook salmon. 
8. The Coos River estuary has the potential to produce substantially 
more fall chinook salmon. 
9. Increased spawning habitat and stocking will increase use of 
estuarine rearing capacity. 
10. Estimates of run size are based on spawning ground survey counts, 
information from returns of Salmon-Steelhead catch cards, and 
daily license returns. This may not provide accurate information 
on run size and catch estimates in the Coos River basin. 
11. The production capacity of the Coos River system and overall 
habitat quality will remain at or above its present condition. 
12. STEP volunteers shall play an essential role in maintaining the 
health and life history characteristics and in enhancing naturally 
produced fall chinook salmon in the system. 
13. Maintenance of natural production will protect a wide range of 
life history characteristics. 
14. Competition with introduced spring chinook salmon released at the 
Anadromous Inc. facility may be limiting fall chinook salmon. 
15. Winter habitat may be limiting fall chinook salmon production in 
the basin. 
Prob7ems and Recommended Actions 
Problem 1. The contribution to the Coos River recreational fishery as 
well as the ocean fishery contribution of Coos River fall 
chinook salmon stocks is not as large as desired. 
Action 1.1 Increase hatchery production of fall chinook salmon 
util izing Coos Ri.ver stock. 
Action 1.2 Utilize Morgan Creek, Daniels Creek, Noble Creek on 
Isthmus Slough, and the West Fork Millicoma River site 
as production facilities to increase the lower river 
fishery and to reduce the straying rates in upstream 
reaches. 
Action 1.3 Mark sufficient numbers of hatchery fall chinook 
salmon to allow an evaluation of straying rates in 
this system and to allow assessment of the success of 
this programs contribution to the ocean fishery. 
Act ion 1 .4  Set up and implement spawning ground surveys t o  
determine s t r ay i ng  ra tes  o f  hatchery stocks throughout 
the system. 
Act ion 1.5 Set up and conduct c ree l  surveys t o  eva luate  t he  
success o f  the  f a l l  chinook salmon hatchery releases 
i n  the lower r i v e r .  
Problem 2. Surv iva l  r a tes  o f  r e t u r n i n g  cu l t u red  f a l l  chinook salmon are 
no t  as h igh as desired. 
Act ion 2 . 1  Inves t iga te  such problems as: a) improper s i z e  a t  
release, b) h igh  harvest  r a tes  i n  the  ocean, c)  poor 
ocean condi t ions,  d)  poor general hea l th  o f  the  f i s h ,  
e)  and genet ic  problems associated w i t h  t he  c u l t u r i n g  
o f  salmon. 
Act ion 2.2 Continue e f f o r t s  t o  reduce Bac te r ia l  Kidney Disease 
(BKD) . 
Act ion 2.3 Conduct annual i n f us i ons  o f  w i l d  f a l l  chinook salmon 
stock i n t o  the hatchery programs. 
Problem 3. I n s u f f i c i e n t  in format ion i s  ava i l ab le  on the  abundance and 
d i s t r i b u t i o n  o f  f a l l  chinook salmon i n  the  Coos R iver  basin. 
Act ion 3.1 Improve and expand f a l l  chinook salmon spawning ground 
surveys t o  ob ta i n  t rends i n  escapement. 
Act ion 3 . 2  Develop a  method t o  accurate ly  est imate escapement 
1  eve1 s  from spawning ground surveys. 
Act ion 3.3 Work w i t h  the  spawning survey coord inator  t o  improve 
the spawning survey database. 
Act ion 3.4  Expand the  annual recru i tment  survey ( j uven i  1  e  
sein ing) on the  South f o r k  o f  the Coos and Mi l l i coma 
r i v e r s  t o  measure annual changes i n  the  l e v e l  o f  
abundance o f  j u v e n i l e  chinook salmon and long-term 
trends i n  na tu ra l  production. 
Act ion 3.5 Test the v a l i d i t y  o f  procedures c u r r e n t l y  used t o  
est imate rec rea t iona l  catch from catch cards, and i f  
necessary, make improvements i n  the procedure. 
Problem 4. The estuar ine rea r i ng  capac i ty  f o r  f a l l  chinook salmon has 
n o t  been accurate ly  assessed. 
Act ion 4 . 1  Inves t iga te  methodology t o  determine t he  es tuar ine  
rea r i ng  capac i ty  i n  Coos Bay f o r  j u v e n i l e  f a l l  chinook 
salmon . 
Problem 5. Insufficient information is available on the estuarine 
residence time of salmon released from the North Spit 
facility. 
Action 5.1 Determine the residence time of hatchery salmonids in 
the Coos River estuary. 
Problem 6. Spawning habitat is inadequate to seed rearing areas. 
Action 6.1 Place structures in streams to collect gravel. 
Problem 7. Natural production of fry from wild spawners is not expected 
to be adequate to fully seed rearing areas. 
Action 7.1 Increase the production of juvenile fall chinook 
salmon through staged incremental releases of fry and 
presmol ts, and eval uate increases in adul ts before 
moving to next higher increment. 
Problem 8. Some stream areas need habitat improvement. 
Action 8.1 All stream habitat shall be inventoried. Determine 
habitat problems and places for habitat improvement. 
Action 8.2 Develop habitat projects in the river and its 
tributaries. 
Action 8.3 Increase the amount of total rearing area available 
for the natural seeding of juvenile fall chinook 
salmon . 
Action 8.4 Completed habitat improvement and enhancement projects 
shall be sampled to determine if juveniles from 
natural spawning begin to use these areas. 
Action 8.5 Work with private groups and pub1 ic agencies to 
protect freshwater fall chinook salmon habitat in the 
Coos River basin. 
Objective 2. Provide for an ocean harvest with a high contribution to 
Oregon and an in-river recreational harvest of up to 10% of 
the wild fall chinook salmon that return to the Coos River 
basin and provide for an increased ocean harvest with a high 
contribution to Oregon and a 25% in-river recreational 
harvest for the hatchery stocks in the basin. 
Assumptions and Rat iona 7e 
1. Coos River stock contributes to ocean fisheries off Oregon but 
could be increased with the development of a local target fishery. 
2. Harvest will be managed to provide adequate escapement for maximum 
sustained natural production. 
3 .  We can estimate the run size based on spawning ground survey 
counts, information from returns of Salmon-Steelhead catch cards, 
and daily license returns. This may not provide accurate 
information on run size and catch estimates in the Coos River 
basin. These estimates are suspected of inflating the actual 
catch by 1.5 to 2.0 times. 
Prob7ems and Recommended Actions 
Problem 1. Information on the contribution of hatchery fall chinook 
salmon to the Coos River recreational fishery;is limited. 
Action 1.1 Conduct creel surveys to estimate recreational catch, 
and use coded-wire-tag and scale analysis to evaluate 
private, STEP, ODFW, and wild contributions of fall 
chinook salmon to the system. 
Problem 2. Over-harvesting of wild fall chinook salmon will be 
detrimental to the existence of this stock. 
Action 2.1 If the in-river recreational harvest rate of wild fall 
chinook salmon becomes higher than 10% fishery 
restrictions will be considered. 
Problem 3. Straying of hatchery fall chinook salmon is detrimental to 
the health of wild stocks. 
Action 3.1 If straying rates in any of the major forks of the 
Coos River basin approach the limits of the Wild Fish 
Management Policy the hatchery program shall be 
modified to reduce the straying rates. 
Action 3.2 If straying rates exceed the limits of the Wild Fish 
Management Policy reduce the hatchery production 
until adequate methods are found to reduce the 
hatchery influence in compliance with the Wild Fish 
Management Policy. 
Objective 3. Assure that operation of the aquaculture facility on North 
Spit meets fishery management objectives and compl ies with 
Wild Fish Management Policy. 
Assumptions and Rationale 
1. A successful and compatible release program requires a high level 
of homing to assure compliance with Wild Fish Management Policy. 
2. A successful release program for a private hatchery operation 
requires a 1 ate-migrating, bright stock for harvest. 
3. Recreational anglers will harvest 10-20% of the fall chinook 
salmon adults that return to the North Spit facility in Coos Bay. 
Problems and Recommended Act ions 
Problem 1. The p r i v a t e  hatchery has been unable t o  o b t a i n  a h i g h  
q u a l i t y  product  on r e t u r n  t o  t h e i r  f a c i l i t y .  
A c t i o n  1.1 I n v e s t i g a t e  deve lop ing  a broodstock o f  b r i g h t -  
r e t u r n i n g  f a l l  ch inook salmon f rom Coos R i v e r  s tock.  
Problem 2. The p r i v a t e  hatchery may have problems reach ing  a h i g h  r a t e  
o f  homing. 
A c t i o n  2.1 Mark l a r g e  numbers o f  j u v e n i l e s  t h a t  a r e  re leased from 
t h e  f a c i l i t y  t o  eva lua te  homing and s t r a y i n g  r a t e s .  
SPRING CHINOOK SALMON 
Background 
Spr ing  chinook salmon may have been n a t i v e  t o  t h e  Coos R i v e r  bas in  based 
on hatchery  records o f  ch inook salmon broodstock (Table 7),  b u t  w i l d  s p r i n g  
chinook have not  been known t o  be present  i n  recen t  yezrs .  However, some of 
t h e  re leases  shown i n  Table 7 were non-nat ive stock, e s p e c i a l l y  t h e  1932 and 
1934 broods. Furthermore, re leases  i n  o t h e r  years  may have been f rom e a r l y -  
r e t u r n i n g  f a l l  chinook salmon. 
Table 7. Releases o f  s p r i n g  chinook salmon f i n g e r 1  i n g s  f rom t h e  Coos R ive r  
Hatchery, 1925-34. 
Brood year  Number r e 1  eased 
Rogue R ive r  s p r i n g  chinook salmon were in t roduced t o  t h e  Coos R ive r  bas in  
s t a r t i n g  w i t h  t h e  1978 brood yea r  as t r a n s f e r s  t o  p r i v a t e  h a t c h e r i e s  on t h e  
Nor th  S p i t  (Anadromous, I n c .  and Oregon Aqua-Foods) . Since 1982, a1 1 re1  eases 
o f  s p r i n g  chinook salmon i n  Coos Bay have been w i t h  a s t o c k  f rom Rogue R ive r  
and r e 1  eased by Anadromous, I nc .  (Tab1 e 8). 
Sp r ing  chinook salmon s t r a y  throughout  t h e  Coos R i v e r  system and spawn 
n a t u r a l l y  i n  some o f  t h e  same areas as f a l l  chinook salmon. A comparison o f  
spawning t imes shows t h a t  t h e r e  cou ld  be an ove r lap  i n  spawning t imes o f  
s p r i n g  chinook salmon and l o c a l l y  adapted f a l l  ch inook salmon (F igu re  2).  
However, s p r i n g  chinook salmon may n o t  s u r v i v e  t o  spawn i n  a1 1 years  because 
o f  f l o w  and temperature regimes d u r i n g  h o l d i n g  t ime i n  t h e  Coos R i v e r  system. 
Those s p r i n g  chinook salmon t h a t  do s t r a y  upstream w i l l  be sub jec ted  t o  t h e  
n a t u r a l  s e l e c t i o n  process. M o r t a l i t y  of spawning a d u l t s  and t h e i r  o f f s p r i n g  
i s  expected t o  be h igh  because they  a re  n o t  n a t i v e  t o  t h e  Coos R i v e r  system. 
Anadromous, I nc .  has a p e r m i t  t o  re lease up t o  9.4 m i l l i o n  s p r i n g  and 
f a l l  ch inook salmon combined. U n t i l  they  decided t o  s h i f t  t h e i r  ope ra t i on  t o  
salmon fa rming and s e l l  t h e  Nor th  S p i t  f a c i l i t y ,  Anadromous, Inc .  planned t o  
con t i nue  t h e i r  program w i t h  s p r i n g  chinook salmon. However, t hey  were 
somewhat discouraged w i t h  t h e i r  r e t u r n  ra tes .  I f  the  p r o p e r t y  and f a c i l i t y  
a re  purchased and t h e  p r o p r i e t o r s  cont inue an ocean salmon ranch ing  program 
w i t h  s p r i n g  chinook salmon, e f f o r t s  must be taken t o  i n s u r e  t h a t  t h e i r  
re leases  have a h igh  degree o f  homing t o  min imize i n t e r a c t i o n  w i t h  t h e  l o c a l  
w i l d  stock o f  f a l l  chinook salmon i n  the  Coos River  system and sp r ing  chinook 
salmon i n  the  adjacent Coqui l le  and Umpqua r i v e r s .  
Table 8. Releases o f  spr ing chinook salmon i n  Coos Bay by a p r i v a t e  hatchery, 
brood years 1978-86. 
Brood 
year 
Cont r ibut ing Re1 ease Number 
stock year re1 eased 
Rogue 
Rogue 
Rogue 
Rogue and Anadromous, Inc .  re tu rnsC 
Rogue and Anadromous, Inc.  re tu rnsC 
Anadromous, Inc. r e t u rns  
Anadromous, Inc.  re tu rns  
Anadromous, Inc.  r e t u rns  
Anadromous, Inc.  r e t u rns  
a Eggs taken i n  brood years 1978 and 1979 were from l a t e r  spawning f i s h .  
A f t e r  1979, eggs were taken over a longer  pe r iod  from a l l  segments o f  
the run.  
Figures combined f o r  Oregon Aqua-Foods and Anadromous, Inc .  
Anadromous began c o l l e c t i n g  eggs from f i s h  r e tu rn i ng  t o  t h e i r  hatchery 
i n  1981. 
This inc ludes 57,908 f i s h  1 i berated of f -shore.  
This inc ludes 236,296 f i s h  1 i berated of f -shore.  
This inc ludes 28 ,753 f i s h  1 ibe ra ted  of f -shore.  
Management Consi d e r a t i  ons 
A1 though h i s t o r i c a l  programs w i t h  hatchery re1 eases o f  f o r e i g n  stocks 
and the s t ra tegy  o f  widespread d i s t r i b u t i o n  o f  hatchery f i s h  i n  recent  
programs would probably no t  be i n  compliance w i t h  the present  Wi ld F i sh  
Management Po l icy ,  we presented two a l t e r n a t i v e s  t h a t  were i n  compliance w i t h  
the present po l i c y .  Both a l t e rna t i ves  c a l l e d  fo r  mod i f i ca t ions  t o  t h e  present 
operat ing program o f  the  p r i v a t e  hatchery f a c i l i t y  on the  North S p i t .  
A l t e rna t i ve  1 c a l l e d  f o r  ending the re lease program f o r  sp r ing  chinook salmon. 
A l t e rna t i ve  2 c a l l e d  f o r  a hatchery program w i t h  sp r ing  chinook salmon a t  the 
p r i v a t e  hatchery f a c i l i t y  on the North S p i t  t o  be conducted i n  such a way as 
t o  minimize s t r ay i ng  and impacts on the  w i l d  stock o f  f a l l  chinook salmon. 
The Commission adopted a l t e r n a t i v e  2 as long as the  hatchery program can be 
conducted w i t h  a minimum of s t r ay i ng  up the  Coos River  and t o  adjacent  r i v e r  
basins. The p r i v a t e  hatchery program would be maintained as d i r e c t  
supplementation t o  provide more f i s h  f o r  the  ocean f i s h e r i e s  o r  a t a r g e t  
rec rea t iona l  f i s h e r y  i n  the Coos River  es tuary  w i t h  those f i s h  escaping the  
f i s h e r i e s  homing t o  the release s i t e  on North S p i t  and no t  proceeding upstream 
i n  l a rge  numbers t o  na tu ra l  spawning areas t o  compete w i t h  f a l l  chinook 
salmon. Moni tor ing must be conducted of the  bene f i t s  o f  these f i s h  t o  t he  
var ious  f i s h e r i e s  and t h e  r a t i o  o f  w i l d  t o  hatchery f i s h  on t h e  n a t u r a l  
spawning areas. I f  t h e  program approaches t h e  l i m i t s  o f  t h e  Wi ld  F i sh  
Management Pol i c y ,  i t  s h a l l  be mod i f i ed  o r  reduced p r o p o r t i o n a t e l y  t o  ma in ta in  
compliance w i t h  t h e  p o l i c y .  
Operat ing 
P r i n c i p l e  1. Spr ing  chinook salmon s h a l l  be managed f o r  ha tchery  f i s h  
cons is ten t  w i t h  t h e  Wi ld  F i s h  Management Pol i c y .  
Operat ing 
P r i n c i p l e  2. Releases f rom t h e  p r i v a t e  hatchery f a c i l i t y  on Nor th  S p i t  s h a l l  
be w i t h  a  hatchery  s tock  acceptable t o  t h e  Department and 
cons is ten t  w i t h  t h e  Department approved o p e r a t i n g  plan. 
Operat ing 
P r i n c i p l e  3. Programs t h a t  approach t h e  1  i m i  t s  o f  t h e  Wi ld  F i s h  Management 
P o l i c y  s h a l l  be mod i f i ed  o r  reduced p r o p o r t i o n a t e l y  t o  ma in ta in  
compl i ance w i t h  t h e  po l  i c y .  
Ob jec t ives  
Ob jec t i ve  1. Assure t h a t  a  s p r i n g  chinook salmon program a t  t h e  aquacul ture 
f a c i l i t y  on Nor th  S p i t  complies w i t h  Wi ld  F i s h  Management 
Pol i c y .  
Assumptions and Rationale 
1. The p r i v a t e  hatchery  on Nor th  S p i t  may expand i t s  program up t o  a  
re lease l e v e l  o f  5.0 m i l l i o n  sp r ing  chinook salmon a f t e r  an 
eva lua t ion  o f  s t r a y i n g  i s  completed and then u l t i m a t e l y  t o  a  l e v e l  
o f  9 . 4  m i l l i o n .  
2. I f  s t r a y i n g  occurs a t  an unacceptable 1  eve1 , t h e  re1 eases o f  
hatchery s p r i n g  chinook salmon w i l l  be reduced. 
3 .  The 1  arge r u n  o f  s p r i n g  chinook salmon may change t h e  eco log ica l  
balance o f  t h e  system and have impacts on o t h e r  d e s i r a b l e  species. 
4 .  The sp r ing  chinook salmon re1 eased by a  p r i v a t e  hatchery on Nor th  
S p i t  c o n t r i b u t e  t o  Oregon's ocean f i s h e r i e s ,  and a  d e s i r a b l e  
r e c r e a t i o n a l  f i s h e r y  has developed along Nor th  S p i t  as a  r e s u l t  o f  
t h e  program. We expect a  10 t o  20% r e c r e a t i o n a l  harves t  t o  
cont inue.  
Problems and Recommended Actions 
Problem 1. The e f f e c t s  o f  a  l a r g e  popu la t i on  o f  s p r i n g  chinook salmon 
i n  Coos Bay on o the r  d e s i r a b l e  species o r  races are  unknown. 
Ac t ion  1.1 Require funding from any opera to r  o f  t h e  p r i v a t e  
hatchery  on t h e  North S p i t  t o  fund, design, and 
imp1 ement a  study approved by t h e  ODFW t o  eva luate  
e f f e c t s  o f  re leases o f  s p r i n g  chinook salmon on o the r  
d e s i r a b l e  species o r  races i n  t h e  Coos R i v e r  bas in  as 
w e l l  as t h e  C o q u i l l e  and Umpqua r i v e r  basins.  
A c t i o n  1.2 Implement s p r i n g  chinook salmon pool count surveys t o  
determine t h e  number o f  r e t u r n i n g  s t r a y  a d u l t s  t o  t h i s  
system. 
A c t i o n  1.3 I n v e s t i g a t e  t h e  f e a s i b i l i t y  o f  us ing  t h e  t r a p s  a t  t h e  
gabions on t h e  Coos and West Fork o f  t h e  M i l l  icoma 
r i v e r s  t o  enumerate t h e  number and t i m i n g  o f  s p r i n g  
chinook salmon s t r a y s  moving above t i d e w a t e r  i n t o  t h e  
t r i b u t a r i e s .  
Problem 2. I n s u f f i c i e n t  i n f o r m a t i o n  e x i s t s  on t h e  e x t e n t  o f  t h e  f i s h e r y  
c o n t r i b u t i o n  o f  s p r i n g  chinook salmon re leased by t h e  
p r i v a t e  hatchery f a c i l i t y  on Nor th  S p i t .  
A c t i o n  2.1 Require t h e  ope ra to r  o f  t h e  p r i v a t e  ha tchery  on Nor th  
S p i t  t o  mark a  l a r g e  percentage o f  s p r i n g  chinook 
salmon s p e c i f i e d  i n  t h e  eva lua t i on  program t o  
determine t h e  c o n t r i b u t i o n  t o  i n - r i v e r  f i s h e r i e s .  
Problem 3. Return ing a d u l t  s p r i n g  chinook salmon t h a t  s t r a y  c o u l d  
i n t e r b r e e d  w i t h  l o c a l  C o q u i l l e  and Umpqua r i v e r  s tocks  o f  
s p r i n g  and f a l l  ch inook salmon which pose r i s k s  o f  negat ive  
e f f e c t s  o f  n a t u r a l  p roduct ion .  
A c t i o n  3.1 Require t h e  p r i v a t e  hatchery f a c i l i t y  on t h e  Nor th  
S p i t  t o  mark a  l a r g e  percentage o f  s p r i n g  chinook 
salmon s p e c i f i e d  i n  t h e  e v a l u a t i o n  program t o  a1 low 
i d e n t i f i c a t i o n  o f  s t r a y  spawners ou t  o f  t h e  system. 
A c t i o n  3.2 Enforce p r i v a t e  aquacu l tu re 's  compliance w i t h  t h e  
gu ide l i nes  f o r  t h e  number o f  s t r a y s  t h a t  w i l l  be 
acceptable i n  ad jacent  r i v e r  systems and mod i f y  o r  
reduce t h e i r  re leases  o f  s p r i n g  chinook salmon t o  
reduce s t r a y i n g  as necessary. 
COHO SALMON 
Background 
The Coos River system has always supported a subs tan t ia l  population of 
wild coho salmon. The coho salmon population in  t h e  Coos River system was 
probably heavily a f fec ted  by a g i l l n e t  f i she ry  un t i l  1946 and by splash dams 
un t i l  1957. However, coho salmon were probably not as  severely a f fec ted  a s  
chinook salmon by splash dams because of t h e i r  widespread use of small 
t r i b u t a r y  streams f o r  spawning and rear ing.  Currently,  t he  number of coho 
salmon i s  a f fec ted  by hab i t a t  qua1 i t y ,  annual va r i a t i ons  in  freshwater and 
ocean condi t ions ,  and by harvest  regula t ions .  The qua l i t y  of hab i t a t  i n  t h e  
Coos River system va r i e s  from poor t o  exce l len t  depending on land-use 
pat terns .  Factors such as  summer streamfl ow, temperature, amount of cover, 
and water withdrawal have a l l  influenced t h e  natural  production of coho 
sa l  mon . 
Spawning occurs throughout t he  system from mid-November through January. 
Peak spawning normally occurs in December with some f i s h  spawning a s  l a t e  a s  
February in  years  with low r a i n f a l l .  
Spawning ground surveys have been conducted in  t h e  Coos River system 
s ince t h e  1950s. Counts on these  surveys vary considerably,  but a gradual 
decl ine  i n  t h e  counts i s  apparent (Table 9 ) .  This decl ine  i s  s im i l a r  t o  t he  
decl ine  i n  escapement of coho salmon t h a t  has occurred coastwide i n  Oregon 
(McGie 1985). The Statewide Coho Salmon Management Plan es tab l i shed  an 
interim natural  spawning escapement goal f o r  coasta l  rivers of 29 adu l t  f i s h  
per mile of stream. The 5-year average on Oregon Production Index (OPI) 
surveys in  t h e  Coos River system was 33 adu l t s lmi le  with the 1985 counts a t  
42.3 adul t s l m i l e .  
The cur ren t  average popul a t i  on of natural  ly-produced coho salmon i s  
estimated t o  be about 9,000 f i s h .  We have no reasonable method t o  determine 
t he  h i s t o r i c a l  population l eve l s  of coho salmon in  t he  Coos River basin.  An 
update and ana lys i s  of biological  and physical stream inventor ies  can bes t  
ind ica te  t h e  escapement needed t o  f u l l y  seed t he  hab i t a t .  
A1 though many d i f f e r e n t  stocks of coho salmon have been re leased i n t o  t he  
Coos River system, t h e  cur ren t  spawning population i s  considered t o  be 
composed of a high percentage of l o c a l l y  adapted stock.  Scale ana ly s i s  showed 
t h a t  approximately 82% of the spawners i n  t h e  Coos River system were wild f i s h  
in 1985 (Mullarkey 1986), even though r e tu rns  t o  Anadromous, Inc. were l a rge  
t h a t  year .  Maintenance of t h e  wild s tock i s  a b iological  necess i ty  t o  insure  
long-term s t a b i l i t y  of both na tu r a l l y  and a r t i f i c i a l l y  produced runs. 
Hatchery coho salmon have been re leased i n t o  the Coos River system in  
l a rge  numbers s ince  t he  e a r l y  1900s. Introduction of non-native s tocks  of 
coho salmon f i r s t  occurred in 1933 during operation of t he  Coos River Hatchery 
(Table 10) .  P r iva te  hatcher ies  (Oregon-Aqua Foods and Anadromous, Inc.) used 
non-local s tocks  t o  begin t h e i r  r e l ea se  programs of coho salmon in  Coos Bay 
s t a r t i n g  in  1976 (Table 11) .  Stocks from Puget Sound dominated t h e  r e l ea se s  
un t i l  1980 because eggs from local  Oregon s tocks  were not ava i lab le  i n  l a rge  
quan t i t i e s .  

Table 10. Releases 
f i n g e r l  i ng, f r y  and 
l o c a l  un less otherw 
o f  coho salmon f rom t h e  Coos R i v e r  Hatchery ( i n c l u d e s  
smol ts ) ,  1908-1958 brood years.  C o n t r i b u t i n g  s tocks  a re  
i s e  i n d i c a t e d .  
Brood Re1 ease Number Brood Re1 ease Number 
vear d - v p a r  .I re1 eased yea r  yea r  r e 1  eased 
1915 19 16 2,492,217 1 9 4 5 ~  1946 261,228 
1916 - - - - 1946d Mar 1948 9,840 
1917 1918 1,193,960 1947d 1948 551,119 
1918 19 19 2,416,680 1 948d 1949 480,564 
1919 -- -- 1949 1950 185,504 
3,237,854 1955 Feb 1957 136,216 
2,193,320 1956 1957 587,707 
1,467,200 1957 1958 1,027,496 
2,597,520 1 9 5 8 ~  Feb 1960 108,489 
774,500 
a Local and Necanicum stocks.  
Tenmile s tock .  
Local ,  Coqui l  l e ,  and Klaskanine stocks.  
Local and K l  askanine s tocks .  
Local and A1 sea s tocks .  
Tab1 e 11. Releases o f  coho salmon by Anadromous, I nc .  and Oregon Aqua-Foods, 
Inc.  i n  Coos Bay, 1976-1989. 
Re1 ease 
yea r  C o n t r i b u t i n g  s tock  
Number 
r e 1  eased 
Puget sounda 980,959 
Puget Sound, Oregon coast  994,642 
Anadromous r e t u r n s  
Puget Sound, Anadromous r e t u r n s  609,729 
Puget Sound, Anadromous r e t u r n s  1,179,186 
Puget Sound, Wash. coastc,  Oregon 6,991,510 
Coast, Anadromous, & Ore. Aqua r e t u r n s  
Puget Sound, Wash. Coast, Oregon 11,769,369 
Coast, Anadromous & Ore. Aqua r e t u r n s  
Rogue R iver ,  Anadromous, Ore. Aqua 2,457,714 
& Domsea r e t u r n s  
Anadromous & Ore. Aqua r e t u r n s  1,340,780 
Anadromous & Ore. Aqua r e t u r n s  2,272,216 
Anadromous & Ore. Aqua r e t u r n s  4,249,336 
r e t u r n s  3,071,128 
r e t u r n s  477,114 
r e t u r n s  1,090,339 
r e t u r n s  1,980,207 
a Puget Sound stocks inc luded Skag i t  R iver ,  Green R iver ,  Puya l lup  River ,  and 
Skykomish R ive r .  
I nc luded  Fa1 1 Creek (A1 sea R i v e r )  . 
Inc luded  t h e  Elwha R iver .  
P r i v a t e  ha tchery  s tocks  i n  Coos Bay have been g r a d u a l l y  cross-bred w i t h  
the  l o c a l  s tock  o f  coho salmon s ince  1980. ODFW used l o c a l  s tock  f o r  i t s  
smolt  and presmol t  programs i n  t h e  Coos R ive r  b a s i n  (Table 12). 
Table 12. Releases o f  coho salmon by ODFW i n  Coos R i v e r  basin,  1983-89. 
Brood Re1 ease Rear i  ng Number Re1 ease 
year  yea r  s i t e  re1  eased s i t e  S i ze  
A l f  Nelson's pond 15,000 
Morgan Creek 17,000 
Morgan Creek 17,000 
Morgan Creek 17,000 
Morgan Creek 1,000 
Morgan Creek 17,000 
A1 f Nel son's pond 7,000 
Morgan Creek 23,400 
Morgan Creek 30,600 
Morgan Creek 5,000 
Morgan Creek 25,000 
B u t t e  Fa1 1s Hatchery 67,718 
Morgan Creek 5,500 
B u t t e  F a l l s  Hatchery 11,398 
Morgan Creek 124,843 
Morgan Creek 3,000 
B u t t e  F a l l s  Hatchery 32,101 
OIMB 3,933 
B u t t e  F a l l s  Hatchery 85,083 
OIMB 3,642 
Morgan Creek 0 
Catching Slough 
F a l l  Creek 
E l  k Creek 
Tioga Creek 
Wi l l anch  Creek 
Morgan Creek 
Catching Slough 
E l  k Creek 
F a l l  Creek 
Winchester Creek 
Tioga Creek 
Morgan Creek 
F a l l  Creek 
Morgan Creek 
F a l l  Creek 
Morgan Creek 
Morgan Creek 
OIMB 
Morgan Creek 
OIMB 
Morgan Creek 
smol t 
presmol t 
presmol t 
presmol t 
presmol t 
smol t 
smol t 
presmol t 
presmol t 
presmol t 
presmol t 
smol t 
presmol t 
smol t 
presmol t 
smol t 
smol t 
smol t 
smol t 
smol t 
--- 
Local coho salmon s tocks  f o r  a l l  re leases  from ha tche r ies  i n  t h e  Coos 
R ive r  system w i l l  be u t i l i z e d  now t h a t  approved l o c a l  s tocks a re  a v a i l a b l e .  
Anadromous, I n c .  cons idered u t i l  i z i n g  l o c a l  s tocks,  though c u r r e n t l y  t h e y  a re  
phasing ou t  o f  ocean salmon ranch ing  and are  s h i f t i n g  t h e i r  e f f o r t s  t o  salmon 
farming. They a re  d iscouraged w i t h  t h e i r  r e s u l t s  and a r e  p l a n i n g  t o  
d i scon t i nue  use o f  t h e  f a c i l i t y  a t  Nor th  S p i t  which i s  up f o r  sa le.  I f  t h e  
p r o p e r t y  and f a c i l i t y  a re  purchased and t h e  p r o p r i e t o r s  cont inue an ocean 
salmon ranch ing  program, e f f o r t s  must be taken t o  i n s u r e  t h a t  t h e  s tock  they  
u t i l i z e  have a h i g h  degree o f  homing t o  min imize i n t e r a c t i o n  w i t h  t h e  l o c a l  
s tock.  
A l i m i t e d  r e c r e a t i o n a l  f i s h e r y  f o r  coho salmon has occurred i n  t h e  t i d a l  
p o r t i o n s  o f  t h e  South Coos, Coos, and M i l l  icoma r i v e r s  f o r  many years. The 
ca tch  has ranged f rom fewer than 10 t o  more than 500 f i s h  i n  t h e  years p r i o r  
t o  l a r g e  r e t u r n s  o f  p r i v a t e  hatchery coho salmon (Table 13). A l a r g e  
r e c r e a t i o n a l  f i s h e r y  developed i n  1982 i n  lower  Coos Bay i n  t h e  v i c i n i t y  o f  
t h e  p r i v a t e  ha tchery  1 adders on Nor th  S p i t .  The r e c r e a t i o n a l  ca tch  of 2,438 
coho salmon (over  24 inches)  i n  1982 f o r  t h e  Coos R i v e r  system was n e a r l y  10 
t imes t h e  average ca tch  o f  274 f i s h  f o r  t h e  prev ious  7-year pe r iod .  The lower  
bay f i s h e r y  f o r  coho salmon w i l l  con t inue t o  occur as l o n g  as t h e  f a c i l i t y  on 
t h e  N o r t h  S p i t  i s  i n  ope ra t i on  and r e l e a s i n g  coho salmon. The magnitude of 
t h e  f i s h e r y  w i l l  va ry  cons iderab ly  from yea r  t o  yea r  depending on t h e  
magnitude o f  r e t u r n s .  
Table 13. Est imated r e c r e a t i o n a l  ca tch  o f  coho salmon i n  t h e  Coos basina, 
1975-88. 
Year 
a Inc ludes  Coos R ive r  and Bay, South Fork Coos, and M i l  1  icoma r i v e r s .  
Catch est imates are  de r i ved  from re tu rned  salmon-steelhead tags,  d a i l y  
a n g l e r  l i censes ,  and ocean s t a t i s t i c a l  c r e e l  sampling data.  
Management Cons i d e r a t  i ons 
We examined two management a l t e r n a t i v e s  t o  achieve compliance w i t h  the  
Wi ld  F i s h  Management Pol i c y .  A1 though h i s t o r i c a l  programs w i t h  ha tchery  
re leases  of f o r e i g n  stocks and t h e  s t r a t e g y  o f  widespread d i s t r i b u t i o n  o f  
ha tchery  f i s h  i n  recen t  programs would probab ly  n o t  be i n  compliance w i t h  t h e  
present  Wi ld  F i sh  Management P o l i c y ,  we presented two a l t e r n a t i v e s  t h a t  were 
i n  compliance w i t h  t h e  present  p o l i c y .  Both a l t e r n a t i v e s  c a l l e d  f o r  
m o d i f i c a t i o n s  t o  t h e  present  ope ra t i ng  program and use o f  l o c a l  s tock.  
A1 t e r n a t i  ve 1 c a l l  ed f o r  no ha tchery  i n f l  uence and re1  i e d  e n t i  r e l y  on n a t u r a l  
p roduc t i on  and h a b i t a t  enhancement t o  meet f i s h e r y  needs. Under t h i s  
a1 t e r n a t i  ve p r i v a t e ,  STEP, and ODFW coho salmon ha tche r ies  would have ceased 
product ion .  A l t e r n a t i v e  2 c a l l e d  f o r  t he  same ex tens i ve  n a t u r a l  p roduc t i on  
and h a b i t a t  enhancement as A l t e r n a t i v e  1 as w e l l  as an aggress ive  hatchery 
program conducted i n  such a way as t o  min imize t h e  impact on t h e  w i l d  s tock.  
The Commission adopted a1 t e r n a t i v e  2 where t h e  ha tchery  program would be 
conducted using the indigenous stock with regular infusion of wild stock in to  
the program. Most releases of hatchery f i s h  will  be located in areas of the  
lower r ive r  t o  provide the highest levels  of f ishery benefits,  and maintain a 
high degree of separation of natural spawning areas u t i l ized  by the wild 
stock. 
O u r  intent ion with the direction of t h i s  plan i s  t o  enhance spawning 
areas f o r  na tura l ly  spawning wild f i sh ,  increase summer habi tat  by increasing 
pool surface areas,  and most importantly increase the amount of winter habi tat  
t o  increase the number of over-wintering juveniles available t o  become smolts 
by providing s t ruc tura l  complexity in pool areas.  We will conduct t h i s  work 
in a l l  stream areas accessible and su i tab le  f o r  production of wild coho 
salmon. Long-term hatchery programs with hatchbox f ry ,  presmol t s ,  and smol t s  
will be modified and conducted only in selected lower r ive r  areas where 
natural production i s  now very low or non-existent. These programs wil l  be 
maintained as d i r e c t  supplementation t o  provide more f i sh  fo r  the ocean 
f i she r i e s  or  t a rge t  estuary or  lower r ive r  f i she r i e s  with those f i s h  escaping 
the f i she r i e s  homing t o  acclimation areas and not proceeding upstream in large 
numbers t o  natural spawning areas t o  compete with wild spawners. Areas where 
t h i s  would occur are  Noble Creek on Isthmus Slough, Catching Slough area,  and 
other areas where acclimation pond s i t e s  might be developed in the estuar ine 
area. All a re  within several miles of the mouth of the Coos River and long 
distances from upstream wild spawning areas. We will  a1 so invest igate  the  
poss ib i l i ty  of developing acclimation ponds on other lower r ive r  streams t o  
increase the  number of hatchery f i sh  avail able t o  ocean f i she r i e s ,  bay 
f i she r i e s ,  and lower estuary f i she r i e s  without adding more hatchery f i s h  t o  
natural spawning areas.  Monitoring will be conducted of the benefi ts  of these 
f i sh  t o  f i s h e r i e s  and the r a t i o  of wild t o  hatchery f i s h  on the natural 
spawning areas.  Programs tha t  approach the 1 imits of the Wild Fish Management 
Pol icy will  be modified or  reduced proportionately t o  maintain compl i ance w i t h  
the policy. 
Operati ng 
Pr inciple  1. The Coos River basin shall be managed for  wild f i s h  with 
hatchery releases consistent wi th the Wild Fish Management 
Pol icy.  
Operating 
Pr inciple  2. Coho salmon approved for  the Coos River system are 
Coos River Stock only. 
Operat i ng 
Pr inciple  3. Programs tha t  approach the l i m i t s  o f  the Wild Fish Management 
Pol i c y  shall be modified or reduced proportionately t o  maintain 
compl i ance with the pol icy.  
Operati ng 
Pr inciple  4. Wild stock shall be incorporated i n  broodstock and rear ing 
programs every year. 
Objectives 
Objective 1. Increase the existing estimated natural spawning population of 
9,000 locally-adapted coho salmon to a minimum return level of 
11,256 adult coho salmon and increase the population above this 
level where the production capacity of present or enhanced 
habitat allows in the Coos River basin with a long-term goal of 
20,000 adults back to the system from a continued program of 
wi 1 d and hatchery production. 
Assumptions and Rationa7e 
1. A major private hatchery program exists and will persist in the Coos 
River system, but they will only be permitted to use local stock. 
2 .  The proportion of hatchery strays in the spawning population is 
currently 15-20%. 
3 .  Wild fish will be protected by allowing the return of hatchery 
stocks to the lower river only, with the upper river managed for 
wild fish only. 
4 .  Coos River stock contributes to ocean fisheries off Oregon. 
5. Interbreeding with indigenous and especially with non-indigenous 
hatchery stocks of coho salmon may hold production of wild stocks 
below their potential, or alter the life history characteristics of 
the wi 1 d popul at i on. 
6. The longer a fish is cultured, the less desirable it is to be 
naturally spawning with wild fish. 
7. Rearing only naturally spawned fish for release as presmolts and 
smolts reduces problems of mating strategy, genetic drift, 
inbreeding, and selection for hatchery characteristics that may lead 
to competition and reduced productivity of wild stocks when they co- 
habitat spawning grounds and rearing areas. 
8. Techniques of rearing must be well thought out and tested in trial 
programs to assure that they will be successful before committing 
large amounts of time, fish, and funds. 
9. An enhancement program with presmolt and smolt releases of 
hatchery coho salmon has the potential o f  producing impacts on the 
characteristics and productivity of the wild coho salmon and shall 
be isolated at Nobel Creek on Isthmus Slough, the Catching Slough 
area, and the aquaculture facility on North Spit. We are uncertain 
about homing and straying levels to the aquaculture facility located 
on North Spit. 
10. The run size of coho salmon in the Coos River basin is lower than 
the level specified in the Statewide Coho Salmon Management Plan. 
11. Ocean exploitation rate may having a depressing effect on the 
spawning escapement of coho salmon, 
12. Estimates of run size are based on spawning ground survey counts, 
information from returns of Salmon-Steelhead catch cards, and daily 
license returns. This may not provide accurate information on run 
size and catch estimates in the Coos River basin. 
13. The production capacity of the Coos River system and overall habitat 
qua1 i ty will remain at or above its present condition. 
4. STEP volunteers shall play an essential role in maintaining the 
health and-life history characteristics and in enhancing naturally 
produce$ Tall chinook salmon I in the system. 
x. - . ' 
15. Maintenance of natural production will protect a wide range of 1 ife 
history characteristics. 
16. Winter habitat may be limiting coho salmon production in the basin. 
Prob7ems and Recommended Actions 
Probl em 1. Private hatchery strays could reduce the natural 
production of the local Coos River stock through 
competition or interbreeding. 
Action 1.1 Encourage private aquaculture to continue their coho 
program in Coos Bay with releases that comply with 
the Wild Fish Management Policy under the condition 
that they use only the locally adapted stock. 
Action 1.2 Require any operator of the private hatchery on North 
Spit to mark a large percentage of their coho salmon 
to allow identification of strays. 
Action 1.3 Improve and expand spawning fish surveys for coho 
salmon to determine potential impacts of stray 
hatchery fish. 
Problem 2. Insufficient information is available on the abundance and 
distribution of coho salmon in the Coos River basin. 
Action 2.1 Improve and expand coho salmon spawning ground 
surveys to obtain trends in escapement. 
Action 2.2 Develop a method to accurately estimate escapement 
levels from spawning ground surveys. 
Action 2.3 Work with the spawning survey coordinator to improve 
the spawning survey database. 
Action 2.4 Test the validity of procedures currently used to 
estimate recreational catch from catch cards, and if 
necessary, make improvements in the procedure. 
Problem 3. The production capacity of the Coos River system for coho 
salmon and factors that limit production have not been 
determined. 
Action 3.1 Conduct biological and physical surveys to identify 
coho salmon limiting factors. 
Action 3.2 Combine physical-biol ogical survey information and 
limiting factors analysis developed by ODFW Research 
Section and USFWS. 
Action 3.3 Determine the production capacity of current coho 
salmon habitat. 
Action 3.4 Design habitat projects and fish stocking programs 
based on the physical-biological surveys, limiting 
factor analysis, and production capacity assessment 
of habitat in the Coos River basin. 
Probl em 4. Escapement goals for coho salmon are not being 
consistently met in the Coos River basin. 
Action 4.1 Implement a 1 arge scale inventory program to 
determine coho salmon habitat parameters. 
Action 4.2 Initiate a habitat improvement project to increase 
the natural production in the basin. 
Action 4.3 Investigate methodology to determine the rearing 
capacity in the Coos River system for juvenile coho 
salmon. 
Action 4.4 Develop methods to accurately estimate adult 
escapement levels form spawning ground surveys. 
Action 4.5 Conduct creel surveys to estimate the recreational 
catch. Utilize adipose fin clips, coded-wire-tags, 
and scale analysis to evaluate coho salmon 
contributions to the fishery. 
Action 4.6 Continued escapement is inadequate therefor we 
recommend actions to increase escapement i.e., 
reductions in the in river fishery. 
Problem 5. Some stream areas need habitat improvement. 
Action 5.1 A1 1 stream habitat shall be inventoried. Determine 
habitat problems and places for habitat improvement. 
A c t i o n  5.2 Develop h a b i t a t  p r o j e c t s  i n  t h e  r i v e r  and i t s  
t r i b u t a r i e s .  
A c t i o n  5.3 Increase t h e  amount o f  r e a r i n g  area a v a i l a b l e  f o r  t h e  
n a t u r a l  seeding o f  j u v e n i l e  coho salmon. 
Action 5 . 4  Completed h a b i t a t  improvement and enhancement 
p r o j e c t s  s h a l l  be sampled t o  determine i f  j u v e n i l e s  
f rom n a t u r a l  spawning begin t o  use these areas. 
A c t i o n  5.5 Work w i t h  p r i v a t e  groups and p u b l i c  agencies t o  
p r o t e c t  f reshwater  coho salmon h a b i t a t  i n  t h e  Coos 
R ive r  basin.  
Ob jec t i ve  2. Prov ide  f o r  an ocean ha rves t  w i t h  a  h i g h  c o n t r i b u t i o n  t o  Oregon 
and an i n - r i v e r  r e c r e a t i o n a l  ha rves t  o f  10% o f  t h e  w i l d  coho 
salmon t h a t  r e t u r n  t o  t h e  Coos R ive r  bas in  and p r o v i d e  f o r  an 
ocean ha rves t  w i t h  a  h i g h  c o n t r i b u t i o n  t o  Oregon and an in- 
r i v e r  r e c r e a t i o n a l  ha rves t  o f  30% o f  t h e  ha tche ry  coho salmon 
t h a t  r e t u r n  t o  t h e  Coos R ive r  basin.  
Assumptions and Rationale 
1. Harvest  w i l l  be managed t o  i n s u r e  adequate escapement f o r  maximum 
sus ta ined n a t u r a l  p roduct ion .  
2.  We can es t imate  t h e  run  s i z e  based on spawning ground survey 
counts, i n f o r m a t i o n  f rom r e t u r n s  o f  Salmon-Steelhead ca tch  cards, 
and d a i l y  l i c e n s e  r e t u r n s .  Th i s  may n o t  p rov ide  accura te  
i n f o r m a t i o n  on run  s i z e  and ca tch  est imates i n  t h e  Coos R i v e r  
bas in .  These est imates are  suspected o f  i n f l a t i n g  t h e  ac tua l  
ca tch  by 1.5 t o  2.0 t imes.  
Problems and Recommended Actions 
Problem 1. In fo rma t ion  on t h e  c o n t r i b u t i o n  o f  ha tchery  coho salmon t o  
t h e  Coos R ive r  r e c r e a t i o n a l  f i s h e r y  i s  1  i m i  t ed .  
A c t i o n  1.1 Conduct c r e e l  surveys t o  es t imate  r e c r e a t i o n a l  catch, 
and use coded-wi r e - t a g  and sca le  a n a l y s i  s  t o  eva l  uate 
p r i v a t e ,  STEP, ODFW, and w i l d  c o n t r i b u t i o n s  o f  coho 
salmon t o  t h e  system. 
Problem 2. Over-harvest ing o f  t h e  w i l d  coho salmon w i l l  be 
de t r imen ta l  t o  t h e  ex i s tence  o f  t h i s  s tock.  
A c t i o n  2.1 If t h e  i n - r i v e r  r e c r e a t i o n a l  harves t  r a t e  o f  coho 
salmon becomes h i g h e r  then 10% f i s h e r y  r e s t r i c t i o n s  
should be considered. 
Problem 3. S t ray ing  o f  ha tchery  coho salmon i s  d e t r i m e n t a l  t o  t h e  
h e a l t h  o f  w i l d  s tocks.  
A c t i o n  3.1 I f  s t r a y i n g  r a t e s  i n  any o f  t h e  major  f o r k s  o f  t h e  
Coos R ive r  bas in  approach t h e  l i m i t s  o f  t h e  Wi ld  F i s h  
Management P o l i c y  t h e  ha tchery  program s h a l l  be 
m o d i f i e d  t o  reduce t h e  s t r a y i n g  r a t e s .  
A c t i o n  3.2 I f  s t r a y i n g  r a t e s  exceed t h e  l i m i t s  o f  t h e  Wi ld  F i sh  
Management P o l i c y  c u r t a i l  t h e  ha tchery  p roduc t i on  
u n t i l  adequate methods a re  found t o  reduce t h e  
ha tchery  i n f l u e n c e  i n  compliance w i t h  t h e  Wi ld  F i s h  
Management Pol i c y  . 
O b j e c t i v e  3. Assure t h a t  ope ra t i on  o f  t h e  aquacu l tu re  f a c i l i t y  on Nor th  
S p i t  meets f i shery  management o b j e c t  i ves and compl i es w i t h  
W i  1  d  F i s h  Management Pol i c y .  
Assumptions and Rationale 
1. The p r o p o r t i o n  o f  ha tchery  s t r a y s  i n  t h e  spawning popu la t i on  i s  15- 
20%. 
2. Past re leases  o f  coho salmon by Anadromous, I n c .  have r e s u l t e d  i n  
t h e  development o f  a  d e s i r a b l e  r e c r e a t i o n a l  f i s h e r y  on Nor th  S p i t .  
3. Recreat ional  ang lers  w i l l  harves t  10-20% o f  t h e  coho salmon a d u l t s  
t h a t  r e t u r n  t o  t h e  Nor th  S p i t  f a c i l i t y  i n  Coos Bay. 
4. A s tudy i n  t h e  Alsea R ive r  documented a  ha rves t  r a t e  o f  11.4% 
(Tolmsof f  1971). 
Problems and Recommended Actions 
Problem 1. The p r o p o r t i o n  o f  hatchery s t r a y s  f rom t h e  p r i v a t e  
ha tchery  f a c i l i t y  on Nor th  S p i t  may become t o o  l a r g e  i f  
t h e  number o f  f i s h  re leased increases.  
A c t i o n  1.1 Reduce t h e  number o f  smol ts  re leased  f rom t h e  Nor th  
S p i t  aquacul ture f a c i l  i t y .  
A c t i o n  1.2 A  l a r g e  number o f  coho salmon re leased a t  t h e  Nor th  
S p i t  aquacul ture f a c i l  i t y  s h a l l  be adipose f i n  
c l  ipped and coded-wi re-tagged t o  f a c i  1  i t a t e  s t r a y i n g  
r a t e  s tud ies .  
A c t i o n  1.3 Improve and expand spawning f i s h  surveys f o r  coho 
salmon t o  determine p o t e n t i a l  impacts o f  s t r a y  
ha tchery  f i sh. 
CHUM SALMON 
Background 
The Coos River basin i s  on t h e  extreme southern range of t he  d i s t r i bu t i on  
fo r  chum salmon, and because of unknown 1 imiting f ac to r s ,  chum salmon may 
never be more than a remnant population in the basin. In t he  period 1928 t o  
1945, commercial catch of chum salmon f luc tua ted  widely, but ranged from a 
high of 5,894 pounds (approximately 556 f i s h )  in  1928 t o  a low of 7 pounds (1 
f i s h )  in  1945 (Cleaver 1951). A t  t h e  same time, and even un t i l  t he  1950s, the  
chum salmon catch was high in  streams of the north coast  of Oregon, 
par t i  cul a r l y  Ti 11 amook Bay. 
No chum salmon were ever ra ised o r  released from the  Coos River Hatchery. 
Currently,  two pr iva te  hatcher ies  in t h e  Coos River basin have permits t o  
re lease  chum salmon (Anadromous, Inc. ,  20.4 mil l ion and Cal Heckard, 5.0 
mill ion) .  Release programs so f a r  have been mostly unsuccessful (Table 14).  
For example, t he  l a rge  re lease  in  1979 by Oregon Aqua-foods yie lded a re turn  
of fewer than 10 f i s h .  Eighteen f i s h  returned t o  Cal Heckard's f a c i l i t y  in 
1986. 
Table 14. Releases of chum salmon from Oregon Aqua-foods (1979) and Cal 
Heckard (1983-1985) in  t he  Coos River basin. 
Brood 
year  Stock 
Re1 ease Number 
year re1 eased 
1978 Sahkal in (Russian) 1979 8,212,354 
1982 Whiskey Creek 1983 350,000 
1983 Whi skey Creek 1984 140,000 
1984 Coos River 1985 4,000 
Juveni les  r e a r  f o r  a very sho r t  time (1 t o  4 weeks) i n  f r e sh  and 
es tuar ine  water before migrating t o  t he  ocean i n  the  spring.  In t he  ocean 
chum salmon feed on planktonic food sources.  They have a wider ranging ocean 
d i s t r i b u t i o n  than other  Pac i f ic  salmon. 
Chum salmon re turn t o  spawn pr imari ly  as  3- and 4-year-old f i s h  and 
occasional ly  as  5-year-old f i s h .  Chum salmon re turn t o  t he  Coos River basin 
from October through January (Cleaver 1951). The spawning d i s t r i b u t i o n  of 
chum salmon includes t idewater areas .  A small ,  natural  r u n  of a few pa i r s  of 
f i s h  appear in Marlow Creek in most years ,  and an occasional chum salmon 
appears in Morgan and Daniels creeks.  We do n o t  know i f  these  f i s h  represent 
a small ,  se l f - sus ta in ing  run or  a r e  s t r ays .  
Management Considerations 
We examined only one management strategy which will be implemented to 
achieve compliance with the Wild Fish Management Policy. This management 
strategy calls for no hatchery influence and relies entirely on natural 
production and habitat enhancement. Under this a1 ternati ve private, STEP, and 
ODFW hatcheries will not produce any chum salmon. 
Our intention with the direction of this plan is to enhance spawning 
areas for naturally spawning wild fish in any lower river tributaries where 
chum salmon occur. We will conduct this work in all stream areas accessible 
and suitable for production of wild chum salmon. 
Operating 
Principle 1. Chum salmon shall be managed for wild fish consistent with the 
Wild Fish Management Pol icy. Hatchery fish shall not be 
released within the basin. 
Objectives 
Objective 1. Manage chum salmon through habitat restoration for a target 
return level of 500 wild adults. 
Assumptions and Rationale 
1. Information on abundance, distribution, behavior, and life history 
patterns of chum salmon in the Coos River basin are limited. 
2. The run size of chum salmon in the Coos River basin is very low. 
3. Habitat enhancement and restoration is needed in order to increase 
the population of chum salmon. 
4 .  The chum salmon present in the Coos River system are assumed to be 
local stock. 
5. Efforts to enhance the local wild stock through habitat protection 
and improvement, if undertaken and if successful, would not have 
adverse effects on other desired species by creating competition for 
food or estuarine rearing space, or from competition for spawning 
area. 
6. No artificial supplementation shall occur. 
Prob7ems and Recommended Actions 
Probl em 1 . Information on spawning, distribution, and abundance of 
adult and juvenile chum salmon is 1 imited. 
Action 1.1 Continue to monitor chum salmon spawning in lower 
Marlow Creek and other tidewater tributaries where 
they may be found. 
Action 1.2 Monitor juvenile populations in tidewater portions of 
the Coos River to determine annual recruitment. 
Problem 2. Restoration possibilities exist, but the chum salmon 
population is so low that abundant natural spawning 
popul ati ons may never be regai ned. 
Action 2.1 Implement a comprehensive program to identify and 
restore all spawning areas that chum salmon currently 
use. 
Action 2.2 Place structures in streams to collect gravel. 
Problem 3. The estuarine rearing capacity for chum salmon has not 
been accurately assessed. 
Action 3.1 Investigate methodology to determine the use of the 
Coos River estuary by juvenile chum salmon. 
WINTER STEELHEAD 
Background 
Winter s teelhead are  n a t i v e  t o  t h e  Coos R i v e r  system. Steelhead e x h i b i t  
a  broad range o f  l i f e  h i s t o r y  types, spending 1 t o  4 years  i n  f r e s h  water  and 
an addi t i o n a l  1 t o  3 years i n  t h e  ocean. Spawning occurs throughout t h e  
system, f rom l a t e  December t o  June. A small p o r t i o n  o f  t h e  r u n  (3% t o  10%) 
makes a second and occas iona l l y  a t h i r d  spawning m ig ra t i on .  The o n l y  
knowledge o f  s teelhead spawning h a b i t a t  i n  t h e  bas in  has been t h e  observat ion  
o f  s teelhead i n  coho salmon spawning survey areas. Maintenance o f  t h e  w i l d  
s tock  i s  a b i o l o g i c a l  necess i t y  t o  i nsu re  long-term s t a b i l i t y  o f  bo th  
n a t u r a l l y  and a r t i  f i c i  a1 l y  produced runs. 
As i s  t h e  case w i t h  salmon, steelhead were a f f e c t e d  by a g i l l n e t  f i s h e r y  
u n t i l  1946 (Cleaver 1951) and splash dams u n t i l  t h e  1957. The commercial 
g i l  l n e t  f i s h e r y  took  an est imated average o f  4,400 a d u l t  s t e e l  head annua l ly  i n  
t h e  1920s and 1930s. Splash dams created b a r r i e r s  t o  m i g r a t i o n  t o  spawning 
areas. Steelhead were a l s o  subjected t o  t h e  secondary r e s u l t s  o f  t h e  splash 
dams--sluicing o f  g rave l  and stream s t r u c t u r e  and a general degradat ion of 
r e a r i n g  h a b i t a t .  
The Coos R i v e r  bas in  i s  c u r r e n t l y  thought t o  be capable o f  producing a 
w i l d  w i n t e r  s t e e l  head run  o f  5,000 t o  6,000 f i s h .  The w i l d  steelhead s tock  
has been supplemented w i t h  hatchery re leases s ince 1925. Between 1924 and 
1958, t h e  Coos R i v e r  s teelhead s tock  was propagated a t  t h e  hatchery on South 
Coos River  and re1  eased as f i  nger l  i n g  (2 t o  4 inches)  i n t o  t h e  South Coos 
River .  Numbers re leased ranged between 10,000 and n e a r l y  2.2 m i l l i o n  (Table 
15). Beginning i n  1970, Alsea R ive r  s tock  steelhead were reared t o  f u l l - t e r m  
smol t ( 1 t  age) a t  t h e  Alsea R ive r  Hatchery f o r  re lease  i n  t h e  Coos River .  
Since 1976, re leases have t o t a l e d  more than 100,000 f i s h  annua l ly  a t  a s i z e  o f  
about 6 f i s h / l b .  Since 1976, smolt  a l l o c a t i o n  f o r  Coos R ive r  bas in  has been 
d i v i d e d  among t h e  South Coos R ive r  and the  East and West f o r k s  o f  t h e  
M i l l i coma R ive r  and, s ince 1980, Palouse and Larson creeks (Table 15). I n  
add i t i on ,  STEP has re leased Alsea s tock  steelhead f r y  f rom hatchboxes s ince 
1981 and has a l s o  re leased n a t i v e  and backcrossed (hatchery x w i l d  parents)  
presmol t s  above b a r r i e r s  . 
Adu l t  w i l d  and hatchery steelhead are caught p r i m a r i l y  i n  a f reshwater  
r e c r e a t i o n a l  f i s h e r y .  Recreat ional  catch (es t imated f rom salmon-steelhead 
" tags" )  has ranged f rom 300 t o  3,300 annua l ly  (Table 16). We have no es t imate  
o f  ang ler  e f f o r t  on steelhead. Although t h e  steelhead popu la t i on  has been 
supplemented f o r  t h e  l a s t  15 years w i t h  re leases o f  hatchery smolts, records 
show no increase i n  r e c r e a t i o n a l  catch i n  t h e  South Coos River .  No 
in fo rmat ion  i s  a v a i l a b l e  t o  document whether t h i s  i s  due t o  a l i m i t e d  f i s h e r y ,  
d e c l i n e  i n  water q u a l i t y ,  o r  replacement o f  w i l d  f i s h  w i t h  hatchery f i s h .  The 
M i l l  icoma R ive r  appears t o  have responded t o  s tock ing  w i t h  increased ca tch  
(Table 16). 
Access on t h e  South Coos R ive r  i s  l i m i t e d  because much o f  t h e  r i v e r  i s  
behind a locked gate  on p r i v a t e  land. However, i t  i s  g e n e r a l l y  open t o  t h e  
p u b l i c  on weekends and ho l i days  when Weyerhaeuser i s  n o t  hau l i ng  l ogs .  When 
open, 25 m i l e s  o f  r i v e r  a re  a v a i l a b l e  f o r  f i s h i n g .  Although t h e  South Coos 
R ive r  i s  o f t e n  n o t  f i s h a b l e  because o f  h igh  l e v e l s  o f  t u r b i d i t y ,  i t  does 
Table 15. Releases o f  w i n t e r  s tee lhead i n t o  t h e  Coos Basin ( i n c l u d e s  
presmol t s  and smol t s )  . 
C o n t r i b u t i n g  Re1 ease Release s i t e  Number 
s t o c k  yea r  ( r i  ve r )  re1  eased S ize  
Coos 
11 
Coos-Coqui 11 e 
Coos 
II 
A1 sea 
Coos 
S i  1 e t z  
N. Umpqua 
11 
A1 sea 
S. Coos 
I t  
II 
I f  
11 
I1 
II 
I1 
I1 
I1  
I1 
I1  
II 
I1 
II 
I1 
I1  
II 
II 
I1 
I1  
I1 
11 
I1 
11 
11 
II 
II 
I f  
W.F. M i l l i c o m a  
( t r .  Coos) 
I1 
I1 
I1 
11 
I1 
11 
S. Coos 
- - 
- - 
- - 
- - 
3.0 i n .  
2.5 i n .  
2.0 i n .  
4.0 i n .  
3.0 i n .  
2.0 i n .  
2.0 i n .  
2.0 i n .  
3.0 i n .  
2.5 i n .  
3.0 i n .  
2.0 i n .  
2.0 i n .  
2.0 i n .  
2.5 i n .  
2.0 i n .  
2.0 i n .  
3311 b. 
19.011 b. 
172.011 b. 
81.011 b. 
684.011 b. 
6.911 b. 
15.81lb. 
28.811 b. 
7.11lb. 
1976 To ta l  
\. 
Table 15. Continued. 
Contributing Re1 ease Release site Number 
stock year (river) re1 eased Size 
W.F. Millicoma 
S .  Coos 
A1 sea 
II 
1977 Total 
W.F. Millicoma 
S .  Coos 
1978 Total 
W.F. Millicoma 
S .  Coos 
1979 Total 
E . F .  Millicoma 
Larson Cr. 
Palouse Cr. 
W.F. Millicoma 
S. Coos 
1980 Total 
Larson Cr. 
Palouse Cr. 
E . F .  Millicoma 
W.F. Millicoma 
Cox Cr. (S. Coos) 
1981 Total 
Palouse Cr. 
Larson Cr. 
W.F. Millicoma 
E . F .  Millicoma 
S. Coos 
1982 Total 
W.F. Millicoma 
E . F .  Millicoma 
S .  Coos 
Larson Cr. 
Pal ouse Cr. 
1983 Total 
Table 15. Continued. 
Contributing Re1 ease Release site Number 
stock year (river) re1 eased Size 
A1 sea 
II 
S. Coos 
W.F. Millicoma 
Larson Cr. 
Palouse Cr. 
E.F. Millicoma 
1984 Total 
S. Coos 
W.F. Millicoma 
E.F. Millicoma 
Larson Cr. 
Palouse Cr. 
1985 Total 
S. Coos 
W.F. Millicoma 
E.F. Millicoma 
Larson Cr. 
Palouse Cr. 
1986 Total 
S. Coos 
W.F. Millicoma 
E.F. Millicoma 
Larson Cr. 
Palouse Cr. 
1987 Total 
A1 sea/Coqui 1 1  e 
Coqui 1 1  e 
Coquille 
A1 sea 
A1 sea 
S. Coos 
W.F. Millicoma 
E.F. Millicoma 
Larson Cr. 
Palouse Cr. 
1988 Total 
Tab1 e 15. Cont i nued. 
Contributing Re1 ease Release site Number 
stock year (ri ver) re1 eased Size 
A1 sea/Coqui 1 1  e 1989 S. Coos 40,484 
Coquille 1989 W.F. Mill icoma 34,359 
Coquille 1989 E.F .  Millicoma 24,929 
A1 sea 1989 Larson Cr. 5,155 
A1 sea 1989 Palouse Cr. 4,878 
Coos 1989 Morgan Cr. 4,500 
Table 16. Releases and ca tch  o f  w i n t e r  s teelhead i n  t h e  Coos s as in^. 
Number o f  smol t s  
s tocked (2 years  Catch 
- A d u l t  catch% 
p r i o r  t o  gear Year o f  ( ~ u n c h c a r d  e s t i m a t e 1  Smol t r e 1  eased- o f  ca tch)  ca tch  S.Coos MilPicoma Both ( X  100) 
a Except Palouse and Larson creeks.  
Assumes t h e  m a j o r i t y  o f  t h e  r u n  each year  a re  2 - s a l t  f i s h .  
I n d i c a t e s  percent  r e t u r n  t o  t h e  f ishermen, assuming t h e  m a j o r i t y  o f  f i s h  
caught were f rom t h e  hatchery  re lease.  
prov ide  e x c e l l e n t  f i s h i n g  when c o n d i t i o n s  a re  favorab le .  Sect ions o f  t h e  West 
Fork o f  t h e  M i l l i c o m a  R ive r  are access ib le  a t  any t ime, b u t  p r i v a t e  l a n d  
ownership a long t h e  East Fork o f  t h e  M i l l i c o m a  R ive r  r e s t r i c t s  f i s h i n g  
oppor tun i t i es .  The West Fork o f  t h e  M i l l  icoma R ive r  as good water  qua1 i t y  and 
i s  f i s h a b l e  a  l a r g e  p o r t i o n  o f  t h e  t ime. Water q u a l i t y  i n  t h e  East Fork o f  
t he  M i l l i c o m a  R ive r  i s  n o t  as good as t h a t  i n  t h e  West Fork o f  t h e  M i l l i c o m a  
River  i s ,  b u t  i t  i s  considerably b e t t e r  than t h a t  i n  t h e  South Coos River .  
Releases were made i n  Palouse and Larson creeks because these systems have 
good water  q u a l i t y  and are c l o s e r  t o  Coos Bay and Nor th  Bend than o t h e r  
s tee l  head streams i n  t h i s  area. Access was good when t h e  program was s ta r ted ,  
bu t  cou ld  become l i m i t e d  i f  p r i v a t e  landowners choose t o  c lose  o f f  t h e i r  
1  ands . 
Management Considerat ions 
We examined two management a l t e r n a t i v e s  t o  achieve compliance w i t h  t h e  
Wi ld F i sh  Management Po l i cy .  Although h i s t o r i c a l  programs w i t h  hatchery  
re leases o f  f o r e i g n  stocks and t h e  s t r a t e g y  o f  widespread d i s t r i b u t i o n  o f  
hatchery f i s h  i n  recent  programs were probab ly  n o t  i n  compl iance w i t h  t h e  
present  Wi ld  F i sh  Management Po l icy ,  we presented two a l t e r n a t i v e s  t h a t  were 
i n  compliance w i t h  t h e  present  po l  i c y .  Both a l t e r n a t i v e s  c a l l e d  f o r  
m o d i f i c a t i o n s  t o  t h e  present  ope ra t i ng  program. A l t e r n a t i v e  1 c a l l e d  f o r  no 
hatchery i n f l u e n c e  and r e l i e d  e n t i r e l y  on n a t u r a l  p roduc t ion  and h a b i t a t  
enhancement t o  meet f i s h e r y  needs. Under t h i s  a l t e r n a t i v e  p r i v a t e ,  STEP, and 
ODFW s t e e l  head hatchery re leases would be ended. A l t e r n a t i v e  2 c a l l e d  f o r  t he  
same ex tens ive  n a t u r a l  p roduct ion  and h a b i t a t  enhancement as A l t e r n a t i v e  1 as 
we l l  as an aggressive hatchery program conducted i n  such a  way as t o  minimize 
the  impact on t h e  w i l d  stock. The Commission adopted a l t e r n a t i v e  2 where t h e  
hatchery program w i l l  be conducted us ing  t h e  indigenous s tock  w i t h  r e g u l a r  
i n f u s i o n  o f  w i l d  s tock  i n t o  t h e  program. Most re leases o f  ha tchery  f i s h  w i l l  
be l oca ted  i n  f reshwater  areas o f  t h e  lower  p a r t s  o f  t h e  t h r e e  main r i v e r s  t o  
prov ide  t h e  h ighes t  l e v e l s  o f  f i s h e r y  bene f i t s  and ma in ta in  a  h i g h  degree o f  
separa t ion  o f  n a t u r a l  spawning areas u t i l i z e d  by t h e  w i l d  s tock.  Th is  w i l l  be 
achieved w i t h  acc l  ima t ion  ponds w i t h  hatchery  f i s h  c o n t r i b u t i n g  t o  t h e  
r e c r e a t i o n a l  f i s h e r y  i n  t h e  r i v e r  below t h e  re lease  s i t e ,  and then t u r n i n g  
i n t o  t h e  acc l  ima t ion  area r a t h e r  than proceeding upstream t o  ming le  w i t h  t h e  
w i l d  f i s h  on n a t u r a l  spawning areas. 
Our i n t e n t i o n  w i t h  t h e  d i r e c t i o n  o f  t h i s  p l a n  i s  t o  enhance spawning 
areas f o r  n a t u r a l l y  spawning w i l d  f i s h ,  increase summer h a b i t a t  by i nc reas ing  
pool surface areas, and most i m p o r t a n t l y  increase t h e  amount o f  w i n t e r  h a b i t a t  
t o  increase t h e  number o f  over -w in ter ing  j u v e n i l e s  a v a i l a b l e  t o  become smolts 
by p r o v i d i n g  s t r u c t u r a l  complexi ty  i n  pool  areas. We w i l l  conduct t h i s  work 
i n  a l l  stream areas accessib le and s u i t a b l e  f o r  p roduc t ion  o f  w i l d  steelhead. 
Long-term hatchery  programs w i t h  hatchbox fry, presmolts, and smol ts  w i l l  be 
mod i f i ed  w i t h  re leases o n l y  a t  acc l ima t ion  s i t e s  i n  se lec ted  lower  r i v e r  areas 
where n a t u r a l  p roduct ion  i s  now very  low o r  non-existent .  These programs w i l l  
be mainta ined as d i r e c t  supplementation t o  p rov ide  more f i s h  f o r  t a r g e t  
t i dewa te r  and lower  r i v e r  f i s h e r i e s .  T h i s  program r e l i e s  on a  h i g h  degree o f  
homing. Areas where acc l ima t ion  ponds cou ld  be const ruc ted i n c l u d e  t h e  Scout 
Cabin on t h e  West Fork M i l l i coma River ,  Nesika Park on t h e  East Fork M i l l i coma 
River ,  B i g  Creek on t h e  South Fork o f  t h e  Coos River ,  and B o l i n  Creek a  
t r i b u t a r y  o f  Palouse Creek i n  t i dewa te r .  A l l  are w i t h i n  several  m i l e s  o f  t h e  
mouth o f  t h e  Coos R ive r  and long  d is tances f rom upstream w i l d  spawning areas. 
We will also investigate the possibility of developing acclimation ponds on 
other lower river streams to increase the number of hatchery fish available to 
fisheries without adding more hatchery fish to natural spawning areas. 
Monitoring will be conducted of the benefits of these fish to fisheries and 
the ratio of wild to hatchery fish on the natural spawning areas. Programs 
that approach the 1 imits of the Wild Fish Management Pol icy shall be modified 
or reduced proportionately to maintain compl i ance with the pol icy. 
Operat i ng 
Principle 1. Steel head in the Coos River basin shall be managed for wild 
fish. Hatchery releases shall be consistent with the Wild Fish 
Management Pol i cy . 
Operat i ng 
Principle 2. Only the locally adapted stocks will be used for enhancement. 
Alsea stock and the Coos-Coquil le "regional " stock shall be 
phased out. 
Operating 
Principle 3. Wild stock shall be incorporated in Department broodstock and 
rearing programs every year. 
Operat i on 
Principle 4. Programs that approach the 1 imits of the Wild Fish Management 
Pol icy shall be modified or reduced proportionately to maintain 
compl i ance with the pol icy. 
Objectives 
Objective 1. Increase the existing estimated natural spawning population of 
locally-adapted steelhead to a minimum return level of 6,000 
adults and increase the population above this level where the 
production capacity of present or enhanced habitat allows in 
the Coos River basin. Uti 1 i ze supplementation with hatchery 
re1 eases of 1 ocal ly adapted stock to increase the in-river 
sport fishery. 
Assumptions and Rat iona 7e 
1. Wild fish will be protected by allowing the return of hatchery 
stocks to the lower river only, with upper river areas managed for 
wild fish only. 
2. Life history characteristics are heritable and the potential exists 
for hatchery programs to change these characteristics. 
3 .  Interbreeding with indigenous and especially with non-indigenous 
hatchery stocks of steelhead may hold production of wild stocks 
below their potential, or alter the 1 ife history characteristics of 
the wi 1 d popul at i on. 
4 .  The longer a fish is cultured, the less desirable it is to be 
naturally spawning with wild fish. 
5. Rearing only naturally spawned fish for release as presmol ts and 
smolts reduces problems of mating strategy, genetic drift, 
inbreeding, and selection for hatchery characteristics that may lead 
to competition and reduced productivity of wild stocks when they co- 
habit spawning grounds and rearing grounds. 
6. Techniques of rearing must be well thought out and tested in trial 
programs to assure that they will be successful before committing 
large amounts of time, fish, and funds. 
7. An enhancement program with presmol t and smol t releases of hatchery 
steelhead has the potential of producing impacts on the 
characteristics and productivity of the wild steelhead when they 
mingle. 
8. The run size of steelhead in the Coos River basin is less than 
capac i ty . 
9. The current habitat of the Coos River system has the capacity to 
produce 5,000-6,000 adult winter steel head. 
10. Estimates of run size are based on spawning ground survey counts, 
information from returns of Salmon-Steel head catch cards, and daily 
license returns. This may not provide accurate information on 
steelhead run size and catch estimates in the Coos River basin. 
11. The production capacity of the Coos River system and overall habitat 
quality will remain at or above its present condition. 
12. Competition between hatchery and wild juveniles has the potential to 
reduce productivity or alter the life history characteristics of the 
wi 1 d popul at i on. 
13. STEP volunteers shall play an essential role in maintaining the 
health and life history characteristics and in enhancing naturally 
produced fall chinook salmon in the system. 
14. Maintenance of natural production will protect a wide range of 1 ife 
history characteristics. 
15. Winter habitat may be limiting steelhead production in the basin. 
Problems and Recommended Actions 
Problem 1. The demand for improved fishing and increased catches in 
the Coos River basin is large. 
Action 1.1 Increase hatchery production of steel head uti 1 izing 
approved stocks. 
Action 1.2 Develop accl imation and release sites in the lower 
parts of the three main rivers as production 
facilities to increase the lower river fishery and to 
reduce the straying rates in upstream reaches. 
A c t i o n  1.3 Mark a l l  hatchery s t e e l  head t o  a l l o w  an e v a l u a t i o n  o f  
s t r a y i n g  r a t e s  i n  t h i s  system and t o  a l l o w  assessment 
o f  t h e  success o f  t h i s  programs c o n t r i b u t i o n  t o  t h e  
f i s h e r y .  
A c t i o n  1.4 Mon i to r  t h e  hatchery and w i l d  o r i g i n  o f  s teelhead i n  
lower  and upper r i v e r  areas t o  determine s t r a y i n g  
r a t e s  o f  hatchery s tocks  throughout  t h e  system. 
A c t i o n  1.5 Set up and conduct c r e e l  surveys t o  eva lua te  t h e  
success o f  t h e  steelhead hatchery  re leases  i n  t h e  
1  ower r i  ver. 
Problem 2. S u r v i v a l  r a t e s  o f  r e t u r n i n g  c u l t u r e d  steelhead need t o  be 
increased,  
A c t i o n  2.1 I n v e s t i g a t e  such problems as: a) improper s i z e  a t  
re lease,  b) poor ocean cond i t i ons ,  c)  poor  general 
h e a l t h  o f  t h e  f i s h ,  d )  and g e n e t i c  problems 
assoc ia ted  w i t h  t h e  c u l t u r i n g  o f  s t e e l  head. 
A c t i o n  2.2 Continue e f f o r t s  t o  reduce B a c t e r i a l  Kidney Disease 
(BKD) . 
A c t i o n  2.3 Conduct annual i n f u s i o n s  o f  w i l d  s teelhead s tock  i n t o  
t h e  hatchery programs. 
Problem 3. The l i f e  h i s t o r y  c h a r a c t e r i s t i c s  o f  s teelhead i n  t h e  Coos 
R i v e r  bas in  are  n o t  w e l l  documented. 
A c t i o n  3.1 Determine t h e  age-spec i f i c  p a t t e r n s  o f  r e a r i n g  and 
m i g r a t i o n  o f  j u v e n i l e  steelhead, i n c l u d i n g  smolts.  
A c t i o n  3.2 Continue t o  c o l l e c t  and i n t e r p r e t  sca le  samples from 
t h e  f i s h e r y  and adu l t s .  
A c t i o n  3.3 Determine t h e  t i m i n g  o f  r i v e r  en t r y ,  i n - r i v e r  h o l d i n g  
pa t te rns ,  and d i s t r i b u t i o n  and t i m i n g  o f  spawning 
Problem 4. I n s u f f i c i e n t  i n fo rma t ion  i s  a v a i l a b l e  on t h e  abundance and 
d i s t r i b u t i o n  o f  s teelhead i n  t h e  Coos R i v e r  basin.  
A c t i o n  4.1 Improve and expand s t e e l  head spawning ground surveys 
t o  o b t a i n  t rends  i n  escapement. 
A c t i o n  4.2 Develop a  method t o  a c c u r a t e l y  es t ima te  escapement 
1  eve1 s  o f  spawning s t e e l  head. 
A c t i o n  4.3 Expand t h e  annual r e c r u i  tment survey ( j u v e n i l e  
s e i n i n g )  on t h e  South Coos and M i l l  icoma r i v e r s  t o  
measure annual changes i n  t h e  l e v e l  o f  abundance o f  
j u v e n i l e  s teelhead and long- te rm t rends  i n  n a t u r a l  
p roduct ion .  
Action 4.4 Test the validity of procedures currently used to 
estimate recreational catch from catch cards, and if 
necessary, make improvements in the procedure. 
Problem 5. The capacity of the Coos River system to produce steelhead 
has not been quantified, and factors that limit production 
have not been assessed. 
Action 5.1 Encourage research on a method for estimating the 
carrying capacity for, and the abundance of juvenile 
steelhead in the Coos River system. 
Action 5.2 Encourage research on factors that limit production 
of steel head in freshwater. 
Action 5.3 Conduct physical stream inventories to identify 
limiting factors and estimate carrying capacity. 
Problem 6. Some stream areas need habitat improvement. 
Action 6.1 All stream habitat shall be inventoried. Determine 
habitat problems and places for habitat improvement. 
Action 6.2 Develop habitat projects in the river and its 
Management tributaries. 
Action 6.3 Increase the amount of total rearing area available 
for the natural seeding of juvenile steelhead. 
Action 6.4 Completed habitat improvement and enhancement 
projects shall be sampled to determine if juveniles 
from natural spawning begin to use these areas. 
Action 6.5 Work with private groups and public agencies to 
protect freshwater steelhead habitat in the Coos 
River basi n. 
Objective 2. Maintain an average harvest of 2,000 adult winter 
steel head in the Coos Ri ver basin as measured by anal ysi s 
of the salmon-steelhead catch card data. 
Assumptions and Rationale 
1. Harvest will be managed to adequate escapement for maximum sustained 
natural production. 
2. We can estimate the run size based on spawning ground survey counts, 
information from returns of Salmon-Steelhead catch cards, and daily 
license returns. This may not provide accurate information on run 
size and catch estimates in the Coos River basin. These estimates 
are suspected of inflating the actual catch by 1.5 to 2.0 times. 
3. Harvest  over  t h e  pas t  10 years has averaged 2,000 w i t h  a  range o f  
300-3,300 f i s h .  An average harves t  of 2,000 w i t h  a  range o f  1,500- 
2,500 o r  1,000-3,000 would produce a  more s t a b l e  success r a t e  f o r  
t h e  f i s h e r y .  
4. I n  recen t  years  t h e  w i l d  s teelhead p o p u l a t i o n  has c o n t r i b u t e d  an 
average o f  560 f i s h  t o  t h e  harves t .  Th i s  leaves a  ha rves t  o f  1,440 
f i s h  t o  be made up w i t h  a  ha tchery  program. Given a  6% s u r v i v a l  
r a t e  and a  24% e x p l o i t a t i o n  r a t e ,  a  re lease  program o f  100,000 
smol ts  should achieve t h e  o b j e c t i v e .  
5. Development o f  s u f f i c i e n t  l o c a l l y  adapted broodstock t o  f i l l  t h e  
smol t  a l l o c a t i o n  t o  t h e  Coos R i v e r  i s  r e s t r i c t e d  by a v a i l a b i l i t y  o f  
w i l d  s t o c k  f o r  capture  and t h e  space a v a i l a b l e  t o  r e a r  t h e  smol ts  as 
a  separate s tock  group a t  e x i s t i n g  ha tche r ies .  
6. Increased harves t  may occur f rom increased s u r v i v a l  o f  t h e  100,000 
smolts,  f rom increased w i l d  s tock  product ion ,  f rom increased access 
t o  t h e  r i v e r ,  o r  f rom improved water  q u a l i t y .  
Prob7ems and Recommended Actions 
Problem 1. The f i s h e r y  on t h e  South Coos R i v e r  has n o t  responded t o  
ha tchery  supplementat ion as w e l l  as i t  has responded on 
o t h e r  d i s t r i c t  streams. 
A c t i o n  1.1 Fur the r  evaluate t h e  South Coos R ive r  f i s h e r y  t o  
determine why ca tch  i s  so low i n  most years. 
A c t i o n  1.2 Continue t o  mon i to r  t h e  hatchery and w i l d  components 
o f  ca tch  i n  each stream i n  o rde r  t o  eva lua te  t h e  
ca tch  re1  a t i v e  t o  suppl ementation. 
Problem 2. No e f f o r t  da ta  o r  ang le r  preference and s a t i s f a c t i o n  
i n f o r m a t i o n  e x i s t s  f o r  t h e  r e c r e a t i o n a l  f i s h e r y  on 
s t e e l  head. 
A c t i o n  2.1 Determine ang ler  o r i g i n ,  p re ference f o r  d i f f e r e n t  
s teelhead r e c r e a t i o n a l  o p p o r t u n i t i e s ,  and p r e f e r r e d  
a t t r i b u t e s  o f  l o c a l  streams, and use t h i s  i n f o r m a t i o n  
t o  develop quant i f i ab le  r e c r e a t i o n a l  f i s h e r y  
o b j e c t i v e s  f o r  each l o c a l  stream. 
Problem 3. I n f o r m a t i o n  on t h e  c o n t r i b u t i o n  o f  ha tchery  s tee lhead t o  t h e  
Coos R i v e r  r e c r e a t i o n a l  f i s h e r y  i s  1  i m i  ted .  
A c t i o n  3.1 Conduct c r e e l  surveys t o  es t imate  r e c r e a t i o n a l  catch,  
and use coded-wire-tag and sca le  a n a l y s i s  t o  eva lua te  
p r i v a t e ,  STEP, ODFW, and w i l d  c o n t r i b u t i o n s  o f  
s teelhead t o  t h e  system. 
. Problem 4. Over-harvest ing o f  t he  w i l d  s teelhead w i l l  be d e t r i m e n t a l  t o  
t h e  ex is tence o f  t h i s  s tock .  
Act ion 4.1 I f  t h e  harvest  r a t e  o f  w i l d  steelhead becomes h igher  
than 15% the  f i s h e r y  w i l l  be r e s t r i c t e d .  
Problem 5. St ray ing o f  hatchery steelhead i s  det r imenta l  t o  the 
hea l th  o f  w i l d  stocks. 
Act ion 5.1 I f  s t r a y i n g  ra tes  i n  any o f  the  major f o r ks  o f  the  
Coos R ive r  basin approach the  l i m i t s  o f  the  Wi ld F ish 
Management Pol icy,  the  hatchery program s h a l l  be 
mod i f i ed  t o  reduce the  s t r ay i ng  ra tes .  
Act ion 5.2 I f  s t r ay i ng  ra tes  exceed t he  l i m i t s  o f  t he  Wi ld F ish 
Management Po l i cy  c u r t a i l  t he  hatchery product ion 
u n t i l  adequate methods are found t o  reduce t he  
hatchery in f luence  i n  compl iance w i t h  t he  Wi ld F ish 
Management Po l i cy .  
CUTTHROAT TROUT 
Background 
Resident and anadromous c u t t h r o a t  t r o u t  a re  n a t i v e  t o  t h e  Coos R i v e r  
system. Cu t th roa t  t r o u t  a re  w ide ly  d i s t r i b u t e d  throughout  t h e  f reshwater  and 
es tua r ine  po r t i ons  o f  t h e  dra inage and a l so  occur above n a t u r a l  b a r r i e r s  t o  
m ig ra t i on .  Cu t th roa t  t r o u t  i n  t h e  Coos River  dra inage may e x h i b i t  t h r e e  1  i f e  
h i s t o r y  pa t te rns :  a) anadromous behavior;  b) potamodrous - same m i g r a t i o n  
behavior  as anadromous c u t t h r o a t  t r o u t  - except these c u t t h r o a t  t r o u t  do n o t  
e n t e r  t h e  sea; c)  popu la t ions  which are  non-migratory (some o f  which are  
i s o l a t e d )  r e s i d e n t  popu la t i ons  o f  c u t t h r o a t  t r o u t  i n  t h e  headwaters ( T r o t t e r ,  
1989). Anadromous c u t t h r o a t  t r o u t  spend 1 t o  4 years  i n  f r e s h  water and an 
a d d i t i o n a l  1 t o  3 years  i n  movement t o  and f rom t h e  ocean. Spawning occurs 
f rom l a t e  December t o  June, and a  p o r t i o n  o f  t h e  popu la t i on  makes a  second, 
t h i r d ,  and occas iona l l y  a  f o u r t h  spawning m ig ra t i on .  
Cu t th roa t  t r o u t  were n o t  a f f e c t e d  by t h e  h i s t o r i c a l  g i l l n e t  f i s h e r y .  
Anadromous c u t t h r o a t  t r o u t  occurred where t h e  g i l l  ne ts  were f i s h e d  b u t  t h e i r  
smal l  s i z e  al lowed them t o  pass through the  nets.  Splash dams undoubtedly 
c reated b a r r i e r s  t o  upstream migra t ion .  Cu t th roa t  t r o u t  were a l so  subjected 
t o  l o s s  o f  h a b i t a t  f rom t h e  s l u i c i n g  o f  gravel  and l o s s  o f  r e a r i n g  h a b i t a t  
associated w i t h  l o g g i n g  and splash dam a c t i v i t y .  
The in fo rmat ion  base f o r  c u t t h r o a t  t r o u t  i n  t h e  Coos R ive r  bas in  i s  
extremely poor. The Coos R ive r  bas in  i s  c u r r e n t l y  thought  t o  be capable o f  
producing 4,000 t o  5,000 w i l d  anadromous c u t t h r o a t  t r o u t .  The est imated 
popu la t i on  o f  t he  r e s i d e n t  popu la t i on  i s  1,000 t o  2,000 f i s h .  Spawning i s  
assumed t o  occur throughout  t h e  drainage, bu t  s p e c i f i c  spawning areas are  n o t  
w e l l  known because spawning a d u l t s  are  r a r e l y  observed. We know t h a t  bo th  
anadromous and r e s i d e n t  c u t t h r o a t  t r o u t  u s u a l l y  use sma l le r  streams f o r  
spawning and r e a r i n g  than those used by salmon o r  steelhead. I n  a d d i t i o n ,  
c u t t h r o a t  t r o u t  occur i n  a l l  salmon and steelhead streams. Ma in ta in ing  t h e  
h e a l t h  o f  t h e  w i l d  popu la t i on  requ i res  p r o t e c t i n g  t h e  gene t i c  d i v e r s i t y  and 
adaptiveness o f  t h e  subpopulat ions w i t h i n  the  basin, avo id ing  reduc t ion  i n  t h e  
d i s t r i b u t i o n  o f  t h e  species w i t h i n  t h e  bas in  and ma in ta in ing  t h e  m u l t i p l e  age 
d i s t r i b u t i o n  o f  t h e  s tock .  
Wi ld  c u t t h r o a t  t r o u t  have been supplemented w i t h  hatchery re leases.  
Beginning i n  t h e  1950s, c u t t h r o a t  t r o u t  from C o q u i l l e  R ive r  s tock  were 
re leased i n  t h e  Coos R i v e r  system. F ishery  b i o l o g i s t s  a t  t h a t  t ime  increased 
t h e  d i s t r i b u t i o n  o f  c u t t h r o a t  t r o u t  by r e l e a s i n g  f i n g e r l i n g s  above b a r r i e r s .  
From 1975 t o  1984 l e g a l - s i z e d  Alsea R ive r  c u t t h r o a t  t r o u t  were p lan ted  i n  t h e  
Coos R ive r  system. A l l  s tock ing  o f  t r o u t  i n  streams i n  t h e  bas in  ended i n  
1985. 
The h i s t o r i c a l  re1  ease o f  1  egal-s ized c u t t h r o a t  t r o u t  generated sho r t -  
term f i s h e r i e s  i n  t h e  s p r i n g  o f  t h e  year  and a l s o  c o n t r i b u t e d  t o  a  f i s h e r y  f o r  
sea-run c u t t h r o a t  t r o u t  i n  t h e  upper estuary and i n  t h e  lower  Coos and 
M i l l i coma r i v e r s .  The f i s h e r y  f o r  searun c u t t h r o a t  t r o u t  occurs from J u l y  
through October. We do n o t  know what c o n t r i b u t i o n  these re leases made t o  t h i s  
f i s h e r y  because hatchery- to-wi  1 d  r a t i o s  were n o t  determined. 
Management Considerations 
We examined only one management strategy for cutthroat trout. At the 
present time we believe cutthroat trout are best managed as a wild population 
with no hatchery influence. We will rely entirely on natural production and 
habitat enhancement to meet fishery needs. Our intentions with the direction 
of this plan is to enhance spawning and rearing areas for naturally produced 
wild fish. This will be done by improving the structural complexity in pool 
areas, increasing summer habitat by en1 arging pool surface areas, and 
increasing the amount of winter habitat available for juveniles. We will 
conduct this work in all stream areas suitable for production of wild 
cutthroat trout. In addition to the lower river areas, we will set aside some 
streams expressly for cutthroat trout and protect them from enhancement of 
other species. 
Operating 
Principle 1. Cutthroat trout shall be managed for wild fish consistent with 
the Wild Fish Management Policy. Hatchery fish shall not be 
released within the basin. 
Objectives 
Objective 1. Maintain a return level that will allow a self sustaining 
population of 4,000 to 5,000 cutthroat trout and continue to 
provide angl i ng opportunity for sea-run and resident cutthroat 
trout whi 1 e attempting to increase the wi 1 d popul ati on through 
habitat improvement. 
Assumptions and Rationa7e 
1. Information on abundance, distribution, and life history patterns of 
cutthroat trout is limited. 
2. Habitat protection is essential for small streams in the basin to 
protect the various subpopulations which may or may not be isolated. 
3. No artificial supplementation of the popul at ion wi 1 1  occur. 
4 .  There are resident cutthroat trout popul ati ons i sol ated above 
barriers to migration that may be genetically distinct. 
5. Habitat enhancement for cutthroat trout is needed in order to 
increase the wild population. 
Problems and Recommended Actions 
Problem 1. Populations of native resident cutthroat trout may be 
adversely affected if other species, especially anadromous 
salmonids, are introduced or enhanced where the cutthroat 
trout occur. 
Action 1.1 Do not release anadromous salmonids above barriers 
where resident cutthroat trout populations occur with 
the exception of fall creek on the South Fork of the 
Coos River where native cutthroat did not exist or 
were eliminated by some natural event such as a 
forest fire. 
Action 1.2 Set aside and protect certain native wild cutthroat 
trout areas from enhancement and introductions of 
other species, especially certain tributaries of the 
estuary that may be suitable for sea-run cutthroat 
trout. 
Problem 2. Information on the life histories, ecology, habitat, 
genetics, abundance, limiting factors, location of catch, 
homing abilities, and other aspects of cutthroat trout are 
1 imi ted. 
Action 2.1 Encourage research on the genetics, life history, 
ecology, and behavior of the native cutthroat trout. 
Action 2.2 Set up and conduct sampling programs to determine 
population parameter of the cutthroat trout 
population (i .e., electroshocking, creel checks, and 
surveys). 
Action 2.3 Develop and implement a program to study the genetic 
characteristics of isolated populations of resident 
cutthroat trout, especi a1 ly those above barriers, to 
determine the genetic relationships to stocks in 
other rivers . 
Problem 3. Some stream areas need habitat improvement. 
Action 3.1 Inventory a1 1 stream habitat to determine problems 
with habitat and to determine areas to perform 
habitat improvement projects. 
Action 3.2 Determine and map habitat types utilized by cutthroat 
trout. 
Action 3.3 Develop habitat improvement projects in the river and 
tributaries. 
Action 3.4 Eva1 uate habitat improvement projects to determine if 
naturally spawning juveniles begin to use these 
areas. 
Problem 4. The extent of the cutthroat trout fishery is unknown. 
Action 4.1 Collect information concerning the resident cutthroat 
trout fishery during the beginning of trout season in 
the spring. 
Action 4.2 Collect information concerning anadromous cutthroat 
trout during the late summer and fa1 1 periods. 
Problem 5. Resident cutthroat trout popul ations tend to have 1 ower 
numbers of catchable sized fish compared to historical 
popul ati ons. 
Action 5.1 Investigate the effectiveness of various regulation 
changes and the structural complexity of stream 
habitat as factors in altering the size distribution 
of the trout. 
Objective 2. Increase our understanding of cutthroat trout populations. 
Assumptions and Rationa7e 
1. Information on abundance, distribution, and life history patterns of 
cutthroat trout are limited. 
Prob7ems and Recommended Actions 
Problem 1. Information on the life histories, ecology, habitat, 
genetics, abundance, limiting factors, location of catch, 
homing abilities, and other aspects of cutthroat trout are 
not adequate to conduct a management programs. 
Action 1.1 Encourage research on the genetics, life history, 
ecology, and behavior of the native cutthroat trout. 
Action 1.2 Set up and conduct sampling programs to determine 
population parameter of the cutthroat trout 
population ( i  .e., electroshocking, creel checks, and 
surveys). 
Action 1.3 Develop and implement a program to study the genetic 
characteristics of isolated populations of resident 
cutthroat trout, especially those above barriers, to 
determine the genetic relationships to stocks in 
other rivers. 
BROOK TROUT 
Background 
The only known population of brook t r o u t  i n  t he  Coos River system i s  in 
the  Matson Creek drainage above Hewett Fa l l s .  His to r ic  information on t he  
introduction of brook t r o u t  i n to  the  Coos River system was not found in annual 
repor ts  t h a t  da te  back t o  1955. We know, however, t h a t  brook t r o u t  were 
introduced in  t he  Matson Creek drainage p r io r  t o  1959. Although these  f i s h  
have not been suppl emented by a r t i f i c i a l  propagation s ince  t he  mid-1950s, they 
s t i l l  remain a v iab le  population. 
A l imi ted sampling program was conducted f o r  brook t r o u t  in Matson Creek 
below and above Hewett Fa l l s  on one occasion in  July  and one occasion in  
October 1986. Juveni le  s t e e l  head, coho salmon, and year1 ing cu t th roa t  t r o u t  
were caught below t h e  f a l l s ,  and approximately 50 cu t th roa t  trout and 4 brook 
t rou t  were caught above the  f a l l s  during each sampling period. Brook t r o u t  
ranged from 3 t o  12 inches, which indicates  a reproducing population. 
Brook t r o u t  was the  only species of recreat ional  value present above 
Hewett Fa l l s  before cu t th roa t  t r o u t  were introduced in t he  mid-1950s. The 
exact year t h a t  cu t th roa t  t r o u t  were introduced i s  unknown. 
This little-known population of brook t r o u t  provides a recreat ional  
f ishery t o  a small group of anglers.  These f i s h  r a r e ly  exceed 12 inches in 
length.  
This brook t r o u t  population i s  in an area of Matson Creek t h a t  i s  
bordered in i t s  e n t i r e t y  by pr iva te  land,  and as such t he  public has 
r e s t r i c t ed  access.  
Operating 
Pr inciple  1. Brook t r o u t  sha l l  be managed cons i s ten t  with t h e  Natural 
Producti on Pol i cy. 
Objectives 
Objective 1. Maintain t h e  production potenti  a1 , genet ic  i n t e g r i t y ,  and s i z e  
d i v e r s i t y  of t h e  brook t r o u t  population i n  Hatson Creek while 
maintaining a recreat ional  f i s h e r y  on t h e  population. 
Assumptions and Rat iona 7 e 
1. The cur ren t  population i s  maintained by natural  production. 
2. Brook t r o u t  wi l l  probably not spread throughout the  Coos River 
system, but they could be displaced by t he  res ident  cu t th roa t  t r o u t  
o r  by o ther  introduced f i s h .  
3 .  Habitat  qua l i t y  wi l l  be maintained o r  improved in the  area where 
brook t r o u t  occur. 
4 .  The cur ren t  f i shery  on the  population i s  not g rea t  enough t o  
i n f l  uence i t .  
Problems and Recommended Actions 
Problem 1. Brook trout could be displaced by cutthroat trout where 
they both occur in Matson Creek. 
Action 1.1 Do not introduce any fish species into the habitat 
where brook trout exist in the Matson Creek drainage. 
Problem 2. Information is limited on brook trout and their ecosystem 
in the Matson Creek drainage. 
Action 2.1 Conduct an inventory of fish species, relative 
abundance, and distribution in Matson Creek above 
Hewett Falls. 
STRIPED BASS 
Background 
S t r i p e d  bass, which are n a t i v e  t o  t h e  A t l a n t i c  and G u l f  coasts o f  t h e  
Uni ted States, were f i r s t  in t roduced t o  t h e  P a c i f i c  Coast i n  t h e  l a t e  1800s 
when 432 year1 i n g  f i s h  were re leased i n t o  San Francisco Bay. The f i r s t  
s t r i p e d  bass appeared i n  Coos Bay i n  1914 when two a d u l t  f i s h  were caught i n  a  
g i l l  n e t  by A l f r e d  Justrom, a  commercial f isherman. Since 1914, reproducing 
populat ions o f  s t r i p e d  bass have become es tab l i shed  i n  t h e  Coos, Coqu i l l e ,  
Umpqua, Smith, and Siuslaw es tuar ies .  S t r i p e d  bass have been found i n  t h e  
Columbia R i v e r  and as f a r  n o r t h  as Bark ley Sound, B r i t i s h  Columbia. 
The s t r i p e d  bass popu la t i on  i n  Coos Bay expanded r a p i d l y  a f t e r  1914, and 
by t h e  mid-1920s a  commercial f i s h e r y  had become es tab l i shed  and a  
rec rea t iona l  f i s h e r y  was developing. The 1 argest  commerci a1 1 andi ngs o f  
s t r i p e d  bass occurred i n  t h e  1940s w i t h  a  t o t a l  o f  231,000 pounds 1  anded i n  
1945 (Table 17). Dur ing more recent  t imes, most o f  t h e  commercial ca tch  o f  
s t r i p e d  bass occurred i n c i d e n t a l l y  i n  g i l  l n e t  f i s h e r i e s  f o r  American shad. 
S t r i ped  bass became a  "game f i s h "  i n  1973 as a  r e s u l t  o f  l e g i s l a t i v e  ac t i on .  
R e s t r i c t i o n s  on t h e  l e g a l  s i z e  and breaking s t reng th  o f  g i l l  ne ts  i n  t h e  
American shad f i s h e r y  a f t e r  1973 were designed t o  "minimize" t h e  i n c i d e n t a l  
catch o f  s t r i p e d  bass. Fu r the r  a c t i o n  by t h e  1975 Oregon l e g i s l a t u r e  
p r o h i b i t e d  any commerci a1 1  andings o f  s t r i p e r s .  
S t r i p e d  bass have added s u b s t a n t i a l l y  t o  t h e  d i v e r s i t y  o f  r e c r e a t i o n a l  
ang l ing  o p p o r t u n i t i e s  i n  t h e  Coos Bay area. These are a v a i l a b l e  a t  t imes o f  
year  when salmonid species are not  a v a i l a b l e  and i n  areas o f  t h e  bay, such as 
Isthmus and Catching sloughs, where no o the r  f i s h e r i e s  e x i s t .  The 
rec rea t iona l  f i s h e r y  f o r  s t r i p e d  bass has f l u c t u a t e d  over t h e  years  w i t h  
f l u c t u a t i o n s  i n  popu la t i on  l e v e l .  The very  successfu l  spawn o f  s t r i p e r s  i n  
1940 produced an abundance o f  adu l t s  throughout  t h e  1940s (McGie and Mul len  
1979). A j o i n t  F i sh  Commission-Game Commission r e p o r t  (Morgan and Gerlach 
1950) recorded a  r e c r e a t i o n a l  catch o f  7,168 s t r i p e d  bass weighing 60,928 
pounds d u r i n g  J u l y  and August 1949. A  r e c r e a t i o n a l  ca tch  o f  about 5,000 
s t r i p e r s  was est imated f o r  t h e  1950 season i n  Coos Bay. Those two est imates 
are t h e  o n l y  est imates a v a i l a b l e  f o r  t h e  r e c r e a t i o n a l  catch o f  s t r i p e d  bass i n  
t h e  Coos R ive r  system. 
Morgan and Gerlach (1950) descr ibed t h e  s t r i p e d  bass f i s h e r y  as a  
"combinat ion o f  boat and bank f i s h i n g . "  The r e p o r t  descr ibed t h e  boat  f i s h e r y  
as l i m i t e d  because o f  t h e  " s c a r c i t y  o f  s k i f f s . "  " . . . seven boat l i v e r i e s  on 
t h e  bay . . . cou ld  supply a  t o t a l  o f  38 s k i f f s ,  two inboards, and f o u r  
launches. "A f i s h i n g  lodge named Bass Harbor Lodge was loca ted  on Isthmus 
Slough because o f  t h e  bass f i s h e r y ,  and bass tournaments were p e r i o d i c a l l y  
he ld  i n  Isthmus Slough. Cur rent ly ,  i n  con junc t ion  w i t h  t h e  l o s s  o f  t h e  s t r i p e d  
bass f i s h e r y ,  boats cannot be rented anywhere i n  the  upper Coos R i v e r  system. 
Recreat ional  f i s h i n g  regu la t i ons  f o r  s t r i p e d  bass have changed over t h e  
years. Catch l i m i t s  have va r ied  from u n l i m i t e d  through 1946 t o  t h e  c u r r e n t  
l i m i t  o f  two f i s h  i n  any 24 consecutive hours. A  minimum s i z e  l i m i t  o f  30 
inches, which was p laced i n  ef fect  i n  1989, remains i n  e f f e c t  today (Table 
18). I n  1986, s p e c i f i c  angl i ng c losures were adopted t o  p r o t e c t  an impor tant  
w i n t e r i n g  area f o r  s t r i p e d  bass i n  Catching Slough and t o  p r o t e c t  spawning 
Table 17.  Commercial landings o f  s t r i p e d  bass i n  t h e  Coos system 1931-75. 
Year 
Catch 
( 1 b . I  
No. 
n e t s  
Catch/ 
n e t  
Table 17. Continued. 
Year 
Catch 
(lb* 
No. 
nets 
Catch/ 
net 
a Cal cul ated effort estimated by 1 inear interpol ation between the preceding 
and foll owing year. 
Includes 1,608 1 bs. 1 anded from set 1 ines (Breuser 1964). 
Fishermen were not required to purchase drift net 1 icenses in 1974 and set 
net licenses in 1975. Numbers were estimate from set net site registrations 
and f i shermen counts. 
f i s h  i n  South f o r k  o f  t h e  Coos and M i l l  icoma r i v e r s .  The 1986 changes were 
made t o  p r o t e c t  t h e  r e l a t i v e l y  smal l  number o f  a d u l t s  t h a t  remain i n  t h e  bays, 
and f u r t h e r  changes were made i n  1989 f o r  t h e  same reason. 
Table 18. Recreat ional  f i s h i n g  r e g u l a t i o n s  f o r  s t r i p e d  bass i n  Coos Bay, 
1914-90. 
Year Bag L i m i t  Length L i m i t  
NO BAG 
15/day 
e lday  
NO LENGTH 
NO LENGTH 
NO LENGTH 
16" Min. 
16" Min. 
30" Min. 
Abundance o f  s t r i p e d  bass i n  t h e  Coos R i v e r  system has experienced wide 
f l  uc tua t i ons  because o f  i n f r e q u e n t  "dominant" yea r  c l  asses. No dominant year  
c l a s s  has occurred i n  t h e  Coos R ive r  s ince  1958, and a  general downward t r e n d  
i n  t h e  popu la t i on  has cont inued s ince  t h e  e a r l y  1960s. Est imated popu la t i on  
s i z e  has ranged f rom 69,000 a d u l t  bass i n  1945 t o  t h e  c u r r e n t  l e v e l ,  which may 
be o n l y  about one thousand f i s h  (Table 19 and W i l l i a m  G .  Mul larkey,  ODFW, 
unpubl ished data) .  
Table 19. Est imates o f  a d u l t  s t r i p e d  bass, aged 3  and o lde r ,  i n  t h e  Coos 
R ive r  system based on ca tch  pe r  u n i t  e f f o r t  (CPUE) and 1950 popu la t i on  
est imate.  Data f o r  1945 and 1950 are from Morgan and Gerlach (1950). 
Year C P U E ~  Est imated S t r i p e d  Bass Popu la t ion  
a Catch pe r  u n i t  o f  e f f o r t  (average ca tch  pe r  l i c e n s e d  n e t ) .  
An average thought  t o  represent  popu la t i on  l e v e l s  d u r i n g  t h e  p e r i o d  
i nd i ca ted .  
A1 though s t r i p e d  bass are anadromous, 1 i ttl e  ocean movement o f  Oregon 
s t r i p e r s  i s  apparent. Tagging s tud ies  i n  t h e  Coos and Umpqua r i v e r s  have 
shown o n l y  a  small  exchange o f  f i s h  between t h e  two systems. A1 though t h e  
popu la t ions  i n  t h e  Coos and Umpqua r i v e r  systems have common o r i g i n s ,  they  now 
appear t o  be d i s t i n c t .  
S t r i p e d  bass are pe lag ic  spawners t h a t  spawn i n  t i d a l  p o r t i o n s  o f  t h e  
Coos, South Fork o f  t h e  Coos, and M i l l i c o m a  r i v e r s  i n  May and June. Spawning 
u s u a l l y  occurs a t  n i g h t .  Most spawning occurs when water  temperature i s  
between 58' and 70' F. A h igh  percentage o f  t h e  popu la t i on  u s u a l l y  spawns 
over a  p e r i o d  o f  a  few days when d e s i r a b l e  water temperature occurs. Egg 
incubat ion ,  hatching,  and y o l k  absorp t ion  occur over a  6- t o  8-day per iod .  
The a l e v i n s  are  5  mm long  when they  hatch and are free-swimming a f t e r  t h e  yo1 k  
i s  absorbed. F ry  begin feeding on p lank ton a t  t h a t  t ime. 
The c r i t i c a l  pe r iod  o f  development f o r  s t r i p e d  bass i s  t h e  f i r s t  30 t o  60 
days a f t e r  spawning. Studies i n  Coos Bay and o the r  areas o f  t h e  Un i ted  States 
have shown t h a t  t h e  number o f  2- t o  3- inch j u v e n i l e  s t r i p e d  bass r e c r u i t e d  t o  
t h e  popu la t i on  each year d i r e c t l y  determines the  s i z e  o f  t h e  a d u l t  popu la t i on  
3  t o  10 years l a t e r .  ODFW s tud ies  have shown very low rec ru i tmen t  o f  j u v e n i l e  
s t r i p e d  bass s ince 1979 (Table 20). 
Table 20. Est imated rec ru i tmen t  of young-of-the-year s t r i p e d  bass i n  t h e  Coos 
R ive r  system, and re leases  o f  hatchery young-of-the-year s t r i p e d  bass, 1978- 
89. Hatchery re leases  were made i n  August. 
( Index) Est imated Hatchery 
Number Number Catch- w i l d  number 
Year . o f  se ts  o f  f i s h  p e r - e f f o r t  p o p u l a t i o n  re leased 
a Actual popul a t i o n  es t imate  us ing  Peterson mark-recovery method. 
An a d d i t i o n a l  200,000 unfed f r y  were re leased i n t o  Catching Slough w i t h  no 
apparent success. 
The 1988 ca tch  was h e a v i l y  i n f l uenced  by unmarked hatchery f i s h .  Only 2  
j u v e n i l e  s t r i p e d  bass were captured p r i o r  t o  t h e  ha tchery  re lease  on 
August 24. A1 1  ha tchery  f i s h  were marked and excluded from catch  p r i o r  t o  
1988. 
The 1989 ca tch  was h e a v i l y  i n f l uenced  by ha tchery  f i s h .  Only 5  j u v e n i l e s  
were captured p r i o r  t o  t h e  hatchery re lease  on August 29. 
Experimental spawning and hatch ing  of s t r i p e d  bass and wh i te  bass-s t r iped 
bass hyb r ids  on t h e  South Fork o f  t he  Coos R i v e r  f rom 1981 t o  1985 has 
demonstrated t h e  f e a s i b i l i t y  o f  producing j u v e n i l e s  f o r  augmenting t h e  n a t u r a l  
popu la t ion .  Although re leases  o f  up t o  25,000 j u v e n i l e  s t r i p e d  bass pe r  year  
have been author ized s ince  1981 f o r  research purposes and as a  payback program 
f o r  producing h y b r i d  bass, few f i s h  were re leased p r i o r  t o  1989. These smal l  
re leases o f  marked j u v e n i l e s  have shown some s u r v i v a l  t o  a d u l t s  i n d i c a t i n g  
t h a t  a  s t r i p e d  bass c u l t u r e  program cou ld  enhance t h e  Coos popu la t i on  a t  a  
re1  a t i v e l y  modest cos t .  
S t r i p e d  bass use almost a l l  o f  t h e  h a b i t a t s  i n  t h e  Coos R ive r  es tua ry  a t  
one t ime  o r  another d u r i n g  t h e i r  l i f e .  T i d a l  p o r t i o n s  o f  t h e  South Fork o f  
t h e  Coos, Coos, and M i l l i c o m a  r i v e r s  prov ide  c r i t i c a l  h a b i t a t  f o r  1t t o  5- 
year -o ld  s t r i p e d  bass. O lder  f i s h  use the  e n t i r e  es tua ry  du r ing  d i f f e r e n t  
t imes o f  t h e  year .  
A s u b s t a n t i a l  percentage o f  t he  s t r i p e d  bass i n  t h e  Coos R ive r  popu la t i on  
con ta in  bo th  male and female gonads, and t h e  percentage appears t o  be 
increasing. Morgan and Gerlach (1950) reported a 3% incidence of 
hermaphrodism during their study from 1949 to 1951 whereas more recent studies 
have shown up to 33% hermaphrodism (R. Bender, ODFW, unpubl ished data) 
Although no recent sampling has occurred hermaphrodites are thought to be rare 
in the Umpqua population and occur in very small numbers in other populations 
cf  striped bass that have been studied in t h e  Un i ted  States (Weston and Rogers 
1978). The high degree of hermaphrodism in the Coos River population may be 
partially responsible for the population decline because hermaphrodites are 
usually unsuccessful spawners as females. Geneticists have speculated that 
the high degree of hermaphrodism in the Coos River population may be the 
result of inbreeding since the entire population probably started with a very 
small number of individuals (personal communication with R. Gould, USFWS) . 
However, the Umpqua River population had similar origins and does not exhibit 
this problem. Other factors in the Coos River system such as log hand1 ing and 
transport in the spawning areas and continued channel deepening and widening 
projects may be responsible for the lack of spawning success and recruitment 
in the Coos River system. 
Striped bass feed on a wide variety of fishes and invertebrates, 
including salmonids. Numerous studies have been done over the years to 
document feeding habits of striped bass. Striped bass are controversial in 
Oregon because of their feeding habits and cohabitation with salmonids during 
certain times of the year. A "White Paper" was prepared in 1985-86 by ODFW 
staff (Temple and Mirati 1986) to address the issue of striped bass and 
salmonid interactions. The conclusions from this paper are as follows: 
1. Various treatments of adult coho salmon escapement indices suggest a 
time association between declines in coho spawning ground counts and 
increasing striped bass abundance in the 1960s. Fluctuations in 
index values are not consistent among index streams, nor do declines 
only occur with bass abundance. Effects of bass predation on adult 
coho salmon abundance are not substantiated or excluded by the 
counts. 
2 .  Large samples of striped bass stomachs collected over many years 
indicate that consumption of salmonid smolts is greatest in early 
spring in tidewater of the Coos and Millicoma rivers. Some 
predation on smolts also occurs in mid-bay, associated with some 
tributary streams entering at mid-bay. 
3. Increased predator (bass) abundance and increased prey (salmonid) 
abundance will result in increased salmonid consumption, but the 
relationship is probably not linear. 
4. Fall chinook salmon migrants, currently much more abundant than in 
the 1960s, will be preyed on by bass. Some reduction in abundance 
will occur, the degree of the losses is uncertain. 
5. Research is needed to ascertain current salmonid consumption 
patterns of bass, particularly predation on fall chinook salmon and 
on hatchery vs. wild coho and steel head. 
Striped bass have added substantially to the diversity in fishery 
opportunity and have the potential for substantial economic contribution to 
t h e  1 ocal  a r e a  based on p rev ious  expe r i ences  i n  Coos Bay when popu la t i ons  o f  
t h i s  f i s h  were a t  much h ighe r  l e v e l s .  Those b e n e f i t s  a r e  d e s i r a b l e .  
Unfor tuna te ly ,  because adul t s t r i p e d  bass  a r e  a top-1 eve1 c a r n i v o r e ,  t h e i r  
b e n e f i t s  cannot  be pursued wi thout  t a k i n g  some r i s k  o f  adve r se ly  a f f e c t i n g  
o t h e r  f i s h e s  i n  t h e  ecosystem o r  o t h e r  d e s i r e d  e lements  o f  t h e  Coos River  
Basir! P l a n .  
Cons iderab le  con t rove r sy  r e s u l t e d  from an e a r l i e r  proposal  by ODFW t o  
a r t i f i c i a l l y  i n c r e a s e  t h e  popula t ion  of  s t r i p e d  bass .  That proposal  and 
seve ra l  o t h e r  a l t e r n a t i v e s  were cons idered  by t h e  Oregon Fish  and W i l d l i f e  
Commission a t  a p u b l i c  hea r ing  i n  Coos Bay on 20 June 1986. The Commission 
i n s t r u c t e d  t h e  ODFW s t a f f  t o  go back and r e c o n s i d e r  t h e  i s s u e  o f  s t r i p e d  bass  
management i n  t h e  c o n t e x t  o f  t h e  e n t i r e  Coos River  Basin F ish  Management Plan. 
The advisory  committee t h a t  a s s i s t e d  i n  deve loping  t h e  Coos River  Basin 
Plan had a d i f f i c u l t  t ime  making a d e c i s i o n  on s t r i p e d  bas s  management. The 
views o f  members o f  t h e  adv i so ry  committee ranged from e x t e n s i v e  enhancement 
of  s t r i p e d  bass  t o  t h e  phi losophy t h a t  s t r i p e d  bas s  a r e  e x o t i c  and should be 
e l imina t ed  from t h e  system. Because o f  t h i s  d ive rgence  o f  views, s e v e r a l  
advisory  committee meet ings were r equ i r ed  t o  f i n a l l y  reach  a consensus on 
management o f  s t r i p e d  bass .  
One approach t h a t  was cons idered  was t o  conduct  a t es t  o f  compat ib i l  i t y  
of  s t r i p e d  bass  i n  t h e  Coos River  system. Th i s  t e s t  involved r e l e a s i n g  a 
l a r g e  number o f  s t r i p e d  bass  i n t o  t h e  Coos River  system t o  ach ieve  a 
re1 a t i v e l y  1 a r g e  popu la t i on  o f  f i s h .  A r e s e a r c h  p r o j e c t  would be inc luded  t o  
e v a l u a t e  t h e  impacts  o f  s t r i p e d  bass  on salmonids.  Th i s  approach was 
abandoned a f t e r  t h e  proposal was thoroughly  reviewed by a group o f  r e s e a r c h  
b i o l o g i s t s .  The tes t  o f  c o m p a t i b i l i t y  would have been expens ive  and would 
probably no t  have gene ra t ed  d a t a  adequate  t o  thoroughly  e v a l u a t e  t h e  program. 
Funding would have been d i f f i c u l t  t o  o b t a i n  even i f  t h e  r e sea rch  problems 
could have been r e so lved .  
The advisory  committee f i n a l l y  agreed t o  t a k e  a c o n s e r v a t i v e  approach t o  
s t r i p e d  bass  management. They agreed t h a t  s t r i p e d  bas s  are a va luab le  game 
f i s h  and t h a t  t h e  popu la t i on  should be enhanced wi th  small  r e l e a s e s  o f  s t r i p e d  
bass .  Th i s  program has t h e  p o t e n t i a l  t o  provide  a t  l e a s t  some inc reased  
d i v e r s i t y  o f  angl i ng  oppor tun i ty .  Ful l  p o t e n t i a l  o f  t h e  s t r i p e d  bass  f i s h e r y  
cannot  b e . r e a l i z e d  under t h e  agreed upon program. However, p r o b a b i l i t y  is  low 
t h a t  s u b s t a n t i a l  n e g a t i v e  impacts w i l l  occur  u s ing  t h i s  c o n s e r v a t i v e  approach. 
The f i r s t  r e l e a s e  o f  50,000 and subsequent  annual r e l e a s e s  averag ing  
25,000 s t r i p e d  bas s  should r e s u l t  i n  a gradua l  i n c r e a s e  i n  t h e  popula t ion  o f  
s t r i p e d  bass  i f  s u r v i v a l  i s  high.  A modest r e c r e a t i o n a l  f i s h e r y  should 
develop and i n c r e a s e  u n t i l  t h e  average h a r v e s t  r a t e  approximately e q u a l s  
annual r ec ru i tmen t .  As an example, i f  10% o f  t h e  annual r e l e a s e  o f  s t r i p e d  
bass  s u r v i v e  t o  e n t e r  t h e  f i s h e r y  a s  age 3 o r  age 4 a d u l t s ,  then  approximately 
2,500 f i s h  could  be ha rves t ed  annua l ly  by a r e c r e a t i o n a l  f i s h e r y .  The 
popula t ion  would remain s t a b l e  i f  t h e  h a r v e s t  remained a t  2,500 and s u r v i v a l  
of  r e l e a s e d  f i s h  remained a t  10%. Natural  r e c r u i t m e n t  would add some s t r i p e d  
bass  t o  t h e  popu la t i on  each y e a r ,  but  n a t u r a l  r e c r u i t m e n t  has been very  low 
s i n c e  1979. Even i f  s u r v i v a l  i s  e x c e l l e n t  and t h e  program i s  implemented i n  
1988, f i s h  from t h e  f i r s t  r e l e a s e  w i l l  no t  reach  t h e  20-pound c l a s s  u n t i l  1997 
t o  2000. I f  t h e  program i s  no t  funded o r  i f  s u r v i v a l  o f  r e l e a s e d  f i s h  i s  no t  
high, t he  s t r i ped  bass population wi l l  1 ikely  continue t o  dec l i ne  unless a 
l a r g e  year c l a s s  i s  produced through natural  spawning. 
Morgan and Gerlach (1950) estimated recreat ional  harves ts  of 7,336 in  
1949 and 2,563 in 1950 when t he  population of s t r i ped  bass was est imated t o  be 
18,000 f ish.  This information suggests  t h a t  a  recreat ional  f i s h e r y  could 
harvest  2,500 adu l t s  in Coos Bay with an adul t  population of l e s s  than 18,000 
adu l t s .  
Because of the  concern over poss ible  impacts on salmonids of a l a r g e r  
population of s t r i ped  bass, t h e  advisory committee agreed on a t a r g e t  
population of adu l t  s t r i ped  bass of 20,000 t o  25,000 f i s h .  The advisory 
committee agreed t h a t  s t eps  should be taken t o  increase t h e  rec rea t iona l  
harvest  by 1 i  beral iz ing angl ing regul a t ions  when a population es t imate  shows 
t h e  adu l t  population t o  be 20,000 o r  l a rger .  I f  angling regu la t ions  a r e  
l i b e r a l i z e d  f o r  several years  and a subsequent population es t imate  shows t he  
population t o  be g r ea t e r  than 25,000 s t r iped  bass, t h e  ODFW wi l l  inves t iga te  
o ther  measures t o  reduce the  population. We believe t h a t  t h e  population wi l l  
never reach 25,000 adu l t  f i s h  with the  low re lease  l e v e l s  t h a t  were agreed 
upon unless a l a rge  year c l a s s  occurs na tu ra l ly .  
St ray hybrid bass from Tenmile Lakes have been found in  t h e  es tuary  and 
t idewater  of the  Coos River system. These f i s h  were not authorized f o r  this  
system and ODFW has taken ac t ion  t o  reduce the  level  of s t r ay ing  from Tenmile 
Lakes t o  t he  Coos River basin.  
Operating 
P r inc ip l e  1. St r iped bass sha l l  be managed f o r  production and harves t  o f  
na tu r a l l y  produced and hatchery f i s h  cons i s t en t  with t h e  
Natural Production Pol icy. 
Operating 
Pr inc ip le  2. A conservative,  c a r e fu l l y  monitored s t r i p e d  bass enhancement 
program sha l l  be pursued t o  increase  t h e  d i v e r s i t y  of angling 
oppor tuni t ies  i n  t he  Coos River system. 
Objectives 
Objective 1. Achieve an adu l t  population of 20,000 t o  25,000 s t r i p e d  bass. 
Assumptions and Rationale 
1. Str iped bass o f f e r  t h e  potent ia l  f o r  increased d i v e r s i t y  of f i shery  
opportunity.  
2 .  S t r iped bass have t h e  potent ia l  f o r  subs tan t ia l  economic 
contr ibut ions  t o  the local  area based on previous experiences when 
populations were a t  much higher l eve l s .  
3. The benef i t s  of s t r i ped  bass cannot be pursued without taking some 
r i s k  of adversely a f f ec t i ng  other  f i she s  in  t he  ecosystem o r  o ther  
des i red elements of t h i s  plan. 
4. A modest recreational fishery will develop and increase until the 
average harvest rate approximately equals annual recruitment. 
Prob7ems and Recommended Act ions 
Problem 1. The current striped bass population is probably not 
capable of producing the desired number of adults in a 
reasonable period of time. 
Action 1.1 Enhance the population by releasing 50,000 striped 
bass in the first year with subsequent annual 
releases that average 25,000 fish, not to exceed 
50,000 fish in any one year. 
Problem 2. Information is needed to properly monitor the population. 
Action 2.1. Conduct a population estimate within 6 years of the 
f i rst re1 ease of 50,000. Conduct subsequent 
population estimates every 3 to 6 years. 
Problem 3. A large population of striped bass may have adverse 
impacts on other species. 
Action 3.1 If the point estimate of a population estimate 
exceeds 20,000 adult striped bass, take measures to 
increase the recreational harvest by liberalizing 
angling regulations. If the point estimate of a 
population estimate exceeds 25,000 adults after 3 or 
more years of liberalized angling regulations, ODFW 
will investigate other measures to reduce the 
popul at i on. 
Problem 4. Funds for a striped bass program are 1 imited. 
Action 4.1 Investigate the feasibility of developing a striped 
bass tag or stamp with the funds from such a program 
dedicated to the striped bass management activities 
identified in this plan. 
Problem 5. Information on the naturally reproducing population is 
1 imited. 
Action 5.1 Continue the annual recruitment survey to estimate 
the year-class strength of naturally reproducing 
striped bass. 
Problem 6. Many critical questions concerning the role of striped 
bass in the Coos River system are unanswered. 
Action 6.1 Encourage educational institutions and other research 
groups to study the life history of striped bass and 
to define the role that they play in the Coos River 
ecosystem. 
Problem 7. Hybrid bass are present in the estuary and tidewater 
portions of Coos River basin. 
Action 7.1 Exarni ne the re1 at i ve number and characteristics of 
stray hybrid bass in the Coos River system. 
WHITE AND GREEN STURGEON 
Background 
Both w h i t e  and green sturgeon are  known t o  be present  i n  t h e  Coos R ive r  
system a l though t h e  popu la t ions  appear t o  be f a i r l y  smal l .  Some n a t u r a l  
rep roduc t i on  may occur  i n  t h e  Coos R i v e r  b a s i n  b u t  we t h i n k  i t  i s  i i t t i e  i f  
any. Recent t a g  recove r ies  i n  t h e  Umpqua, Yaquina, and t h e  Columbia r i v e r  
basins i n d i c a t e  t h a t  wh i te  sturgeon are  q u i t e  mob i le  and move f r e e l y  f rom one 
es tuary  t o  another.  Tagged wh i te  s turgeon f rom t h e  Columbia and Sacramento 
r i v e r s  have been recovered i n  t h e  Umpqua R i v e r  and o t h e r  r i v e r  systems as 
we1 1 . Large numbers o f  Columbia R i v e r  w h i t e  s turgeon a re  known t o  have moved 
i n t o  T i l lamook bay a f t e r  t h e  e r u p t i o n  o f  M t .  St .  Helens i n  1980. We f e e l  t h a t  
most o f  t h e  w i t h  i n  t h e  Coos R ive r  system a re  migrants  f rom o t h e r  systems. 
White s turgeon have a r e l a t i v e l y  l o n g  l i f e  span, grow t o  a l a r g e  s ize ,  
and are  slow t o  mature. Males mature a t  approximate ly  12 years o f  age a t  a 
l e n g t h  o f  4 f e e t ,  and females mature a t  15 t o  20 years o f  age a t  a l e n g t h  o f  
5.5 t o  6 f e e t .  Tagging s tud ies  i n  t h e  Umpqua R i v e r  have shown e x c e l l e n t  
growth r a t e s .  Tagged Umpqua R ive r  w h i t e  s turgeon grew 4.7  inches pe r  year .  
This  i s  n e a r l y  double the  growth r a t e  o f  w h i t e  sturgeon i n  t h e  Columbia R iver .  
White s turgeon a r e  anadromous, spending most o f  t h e i r  a d u l t  l i f e  i n  t h e  
ocean c l o s e  t o  shore and m i g r a t i n g  t o  f r e s h  water  t o  spawn (Galbreath 1985). 
Spawning r e q u i r e s  water temperature o f  48' t o  59' F. Research done i n  t h e  
Columbia R i v e r  i n d i c a t e d  t h a t  spawning o f  w h i t e  sturgeon occurred f rom A p r i l  
i n t o  June i n  f r e s h  water (Galbreath 1985). Temperature requi rements f o r  egg 
i ncuba t i on  and f o r  normal e a r l y  development and s u r v i v a l  range between 50° and 
64' F and are  optimum a t  57' t o  61' F. Subs tan t i a l  m o r t a l i t y  occurs a t  
i ncuba t i on  temperatures above 64' F. 
The l i f e  h i s t o r y  o f  green sturgeon i s  p o o r l y  documented. Spawning t i m i n g  
i s  s i m i l a r  t o  t h a t  o f  wh i te  sturgeon. A d u l t  sturgeon a re  o p p o r t u n i s t i c  
carn ivores  t h a t  feed on spawning o r  spawned ou t  f i s h ,  scu lp ins ,  lamprey, young 
sturgeons, she1 1 f i s h ,  and o the r  ben th i c  i nve r teb ra tes .  
White and green sturgeon were caught i n  Coos Bay i n  commerci a1 g i l  l n e t  
f i s h e r i e s  (1923-1949, Tab1 e 23). Re1 a t i v e l y  few sturgeon are  caught i n  Coos 
Bay d u r i n g  r e c r e a t i o n a l  f i s h e r i e s ;  however, numbers o f  ang lers  and w h i t e  
sturgeon ca tch  are  i nc reas ing  each year .  Recreat ional  ca tch  es t imates  are  
based on sturgeon ca tch  cards. Sturgeon ca tch  card  da ta  has been summarized 
f o r  t h e  years 1986 through 1988. Est imated annual catches were 42 w h i t e  and 7 
green i n  1986, 77 wh i te  and 7 green i n  1987, and 140 wh i te  and 5 green i n  
1988. We a n t i c i p a t e  t h a t  wh i te  s turgeon w i l l  con t inue t o  grow i n  s i z e  and 
t h a t  more and more ang lers  w i l l  l e a r n  t h a t  ca tchab le  numbers o f  w h i t e  sturgeon 
e x i s t .  Sturgeon a re  caught i n  Coos R iver ,  Isthmus Slough, lower  Coos Bay, and 
o ther  areas w i t h  most o f  these caught i n c i d e n t a l l y  w h i l e  ang l i ng  f o r  o t h e r  
species . 
Table 23. Pounds of whi te  and green sturgeon landed i n  the  commercial f ishery  
i n  the  Coos River  system, 1923 t o  1949. 
Green White 
Year sturgeon sturgeon To ta l  
Size 1 i m i t  r e g u l a t i o n s  on sturgeon f i s h e r i e s  are designed t o  p r o t e c t  
slow-growing, mature f i s h .  Regulat ions a1 low sturgeon from 3 t o  6 f e e t  long 
t o  be taken i n  t h e  r e c r e a t i o n a l  f i s h e r y  and those from 4 t o  6 f e e t  l o n g  t o  be 
taken commercial ly.  Propagation o f  wh i te  sturgeon i n  p r i v a t e  ha tche r ies  
occurs i n  Cal i f o r n i a  and a t  one hatchery i n  Oregon on an experimental basis.  
Management Consi d e r a t  1 ons 
We examined two management a l t e r n a t i v e s  t o  achieve compliance w i t h  t h e  
Wi ld F i sh  Management Po l icy .  Under a1 t e r n a t i v e  1 sturgeon would have been 
managed as a w i l d  popu la t ion  w i t h  no hatchery i n f l u e n c e  w i t h  r e l i a n c e  on 
n a t u r a l  p roduc t ion  and/or rec ru i tmen t  f rom coast-wide sturgeon m ig ra t i ons  
o r i g i n a t i n g  f rom o the r  r i v e r  systems t o  meet f i s h e r y  needs. A l t e r n a t i v e  1 
urged c o l l e c t i o n  o f  base l ine  data  p r i m a r i l y  through a vo lun ta ry  tagg ing  e f f o r t  
by s p o r t  anglers.  A1 t e r n a t i v e  2 c a l l e d  f o r  management o f  w i l d  s tocks  along 
w i t h  a small  hatchery supplementation program. The Commission adopted 
a1 te rnat i .ve  2 w i t h  development o f  a hatchery program de fe r red  u n t i l  t h e  
Statewide Sturgeon Plan i s  adopted. We w i l l  a l so  c o l l e c t  base1 i n e  da ta  
p r i m a r i l y  through a tagging e f f o r t  us ing  ODFW personnel and s p o r t  anglers. 
Compliance w i t h  t h e  Wi ld F i sh  Management P o l i c y  w i l l  be achieved s ince  
Columbia R ive r  sturgeon are known t o  e n t e r  t h e  Umpqua River  and presumably t h e  
Coos R ive r  system and n a t u r a l  spawning i n  t h i s  system i s  no t  thought  t o  be 
extensive.  
Operat ing 
P r i n c i p l e  1. Sturgeon s h a l l  be managed f o r  w i l d  f i s h  w i t h  a smal l  
hatchery supplementat ion program cons is ten t  w i t h  t h e  Wi ld  
F i s h  Management Pol i c y .  Imp1 ementat i  on o f  t h e  hatchery  
program s h a l l  be delayed u n t i  1  adopt ion o f  t h e  Statewide 
Sturgeon P l  an. 
Operat ing 
P r i n c i p l e  2. Programs t h a t  approach t h e  l i m i t s  o f  t h e  Wi ld  F i s h  
Management P o l i c y  s h a l l  be mod i f i ed  o r  reduced 
p r o p o r t i o n a t e l y  t o  m a i n t a i n  compl i ance w i t h  t h e  p o l  i c y .  
Ob jec t i ve  1. Gather base l ine  data  needed t o  make management decis ions.  
Assumptions and Rationale 
1. We b e l i e v e  t h a t  t h e  sturgeon popu la t i on  i n  t h e  Coos R i v e r  system i s  
re1  a t  i v e l y  small . 
2 .  There appears t o  be l i t t l e ,  i f  any, reproduct ion  i n  t h e  system. 
3 .  Food and h a b i t a t  a v a i l  a b i l  i t y  f o r  sturgeon are  unknown i n  t h e  Coos 
R ive r  basin, bu t  assumed n o t  t o  be l i m i t i n g .  
4 .  Sources o f  recru i tment  o f  s turgeon t o  t h e  Coos R ive r  bas in  and 
s t r a y i n g  r a t e s  o f  l o c a l  f i s h  i s  unknown bu t  assumed t o  be t h e  
Col umbi a River .  
5 .  Recent s tatewide r e g u l a t i o n  changes may a l t e r  f u t u r e  popu la t i on  
l e v e l s  o f  wh i te  sturgeon i n  t h e  Coos R ive r  basin.  
Prob 7ems and Recommended Act ions 
Problem 1. Insufficient information is available on the abundance, 
distribution, and ecology of sturgeon in the Coos River 
basin. 
Action 1.1 Encourage ODFW Research Section to initiate a 
sturgeon inventory and tagging study. 
Action 1.2 Encourage the Regional Volunteer Coordinator to 
organize volunteer help for sturgeon tagging. 
Problem 2. No statewide sturgeon management plan is in place to guide 
1 ocal management strategies. 
Action 2.1 Encourage ODFW to complete a statewide sturgeon 
management pl an. 
Action 2.2 Summarize known information on sturgeon status in the 
Coos River system for input to this process. 
Objective 2. Enhance the white sturgeon population in the Coos 
River basin with juvenile white sturgeon from Columbia 
River stock until annual sport catch rates average 500 
per year. 
Assumptions and Rationale 
1. Sturgeon catch card data for 1986 through 1988 indicate that 
current catches average under 100 white sturgeon per year. 
2. The sturgeon population in the Coos River system is relatively 
small and reproduction is low or non-existent. 
3 .  Recruitment of white sturgeon into the Coos River basin comes from 
other Oregon river systems and estuaries i ncl udi ng the Columbia 
Ri ver . 
4 .  Juvenile Columbia River white sturgeon are available and may be 
purchased from private aquaculture. 
5. Columbia River sturgeon stocks are considered wild fish and could 
be a major source of the reproduction and recruitment for the Coos 
Ri ver basin . 
Prob7ems and Recommended Actions 
Problem 1. Natural recruitment of white sturgeon in the Coos River 
basin is not high enough to provide a substantial sport 
fishery. 
1 4 Action 1 ( Contact known experts in the field such as Surge 
Doroshov and Ken Beer. 
Action 1.2 I n i t i a t e  a stocking program by purchasing juvenile 
white sturgeon of Columbia River stock. 
Problem 2.  Hatchery stocked sturgeon may s t ray  in or  s t r ay  from the 
Coos River system. 
Action 2.1 Conduct a thorough l i t e r a t u r e  search on the migration 
and reproduction patterns of sturgeon. 
Action 2.2 Mark or tag a l l  released sturgeon. 
Action 2.3 Conduct an intensive f i e l d  sampling program t o  look 
for  marked f i sh  in the Coos River system (and other 
systems including the Columbia River) where the wild 
stocks may be reproducing. 
Action 2.4 Conduct a fish-marking program when the f i sh  reach 
catchable s i ze  (8 t o  10 years away) t o  locate  tagged 
f i sh .  
AMERICAN SHAD 
Background 
The American shad ( h e r e a f t e r  c a l l e d  shad) i s  an anadromous species n a t i v e  
t o  t h e  A t l a n t i c  coas t  o f  Nor th  America. Shad were s u c c e s s f u l l y  i n t roduced  t o  
t h e  P a c i f i c  coas t  i n  t h e  l a t e  1800s when they  were stocked i n  t h e  Sacramento 
and Columbia r i v e r s .  They soon became w ide l y  d i s t r i b u t e d  a long t h e  P a c i f i c  
coast  and now have major  reproducing popu la t ions  as f a r  n o r t h  as t h e  Fraser  
R ive r  i n  B r i t i s h  Columbia and have a  repo r ted  ocean d i s t r i b u t i o n  rang ing  f rom 
Southern Cal i f o r n i  a  t o  Cook I n l e t ,  A1 aska, and Kamchatka, USSR. 
A commercial f i s h e r y  f o r  shad developed i n  t h e  Coos R i v e r  system i n  t h e  
e a r l y  1920s. Commercial catches peaked i n  t h e  1940s w i t h  t h e  maximum l a n d i n g  
o f  373,000 pounds o c c u r r i n g  i n  1946. For t h e  5-year p e r i o d  f rom 1974 t o  1978, 
an average o f  15,500 pounds o f  American shad was taken commercia l ly  f rom Coos 
Bay (Table 21). From 1979 u n t i l  1983, a1 though t h e  commercial seasons 
remained open, no f i s h i n g  occurred i n  Coos Bay and no shad were landed. The 
1983 l e g i s l a t u r e  c losed  t h e  commercial f i s h e r y  f o r  shad i n  t h e  Coos R i v e r  
system, and t h e  f i s h e r y  remains closed. Some o f  t h e  reasons g i ven  f o r  t h e  
c losu re  were t h e  l a c k  o f  p a r t i c i p a t i o n  i n  t h e  f i s h e r y ,  p r o t e c t i o n  o f  
downstream m i g r a t i n g  steelhead, p r o t e c t i o n  o f  s p r i n g  chinook and s t r i p e d  bass, 
and c o n f l  i c t s  between t h e  commerci a1 f i shery and t h e  r e c r e a t i o n a l  f i sher ies  
f o r  shad and s t r i p e d  bass. 
Recreat ional  f ishermen take shad from t h e  South Coos, Coos, and M i l l i c o m a  
r i v e r s  from A p r i l  through June. Most o f  t h e  f i s h e r y  i s  by t r o l l  i n g  f rom 
boats, bu t  some a n g l i n g  a l so  occurs from shore a t  many l o c a t i o n s .  A  1970 
study est imated t h e  r e c r e a t i o n a l  f i s h e r y  a t  10,362 ang le r  hours (MacLeod 
1970). The c u r r e n t  r e c r e a t i o n a l  f i s h e r y  f o r  shad i n  t h e  Coos R i v e r  system i s  
probably much l a r g e r  than repo r ted  i n  t he  1970 es t ima te  because o f  a  general  
s ta tewide increase i n  r e c r e a t i o n a l  f i s h e r i e s .  The a d d i t i o n  o f  t h e  M y r t l e  Tree 
Boat Ramp on t h e  South Coos R ive r  has a1 so made t h e  South Coos R ive r  much more 
access ib le  t o  ang lers  than i t  was i n  t h e  1970s. 
Adu l t  shad e n t e r  t h e  bay i n  t h e  sp r ing  and appeared i n  t h e  commercial 
f i s h e r y  when i t  opened i n  A p r i l .  Spawning g e n e r a l l y  occurs i n  May and June i n  
t h e  t i d a l  p o r t i o n s  o f  t h e  South Coos, Coos, and M i l l i c o m a  r i v e r s .  Shad a r e  
p e l a g i c  spawners t h a t  u s u a l l y  spawn on t h e  sur face o f  t h e  water  a t  n i g h t .  
Spawning u s u a l l y  occurs when water temperature i s  between 57' and 72' F. 
An annual j u v e n i l e  rec ru i tmen t  survey conducted by ODFW i n  t h e  Coos, 
South Coos, and M i  11 i coma r i v e r s  measures re1  a t  i ve abundance o f  j u v e n i  1  e  shad 
each year.  Shad a re  t h e  most numerous species o f  f i s h  captured i n  t h e  survey 
from mid-July th rough October. Average ca tch  o f  j u v e n i l e  shad has ranged f rom 
about 85 shadlseine haul  t o  about 190 shadlseine haul  d u r i n g  t h e  9  years  t h a t  
t h e  survey has been conducted (Table 22). Recru i tment  o f  j u v e n i l e  shad 
appears t o  be re1  a t i v e l y  s t a b l e  compared w i t h  r e c r u i t m e n t  o f  ch inook salmon 
and s t r i p e d  bass, which tend t o  f l u c t u a t e  cons iderab ly  f rom year  t o  year .  
Table 21.  Commercial landings o f  American shad i n  t h e  Coos system, 
1923-1982. 
Year 
Pounds 
1 anded 
Pounds 
Year 1 anded 
Table 22. Catch of juvenile American shad during recruitment surveys in the 
Coos River system, 1978-86. All seine hauls were made between 20 July and 1 
October. 
Seine Catch-per- 
Year haul s Catch selne haul 
Juvenile shad begin to move downstream in early August and have appeared 
in lower estuary sampling as early as mid-August. Most juveniles apparently 
enter the ocean in late summer and fall, but some shad remain in upper 
tidewater until the following summer before migrating to the ocean. 
Estimates in 1968 and 1970 based on tagging studies indicated a 
population of around 58,000 adult American shad in the Coos River system. The 
current size of the adult population of shad i s  unknown, but recruitment 
surveys for juveniles and test gillnetting for adults have shown the continued 
existence of a substanti a1 run of shad in the Coos River system during recent 
years. 
Operating 
Principle 1. American shad shall be managed for wild fish consistent with 
the Wild Fish Management Pol icy. Hatchery fish shall not be 
released in the Coos River system. 
Objectives 
Objective 1. Maintain a stable population of American shad while striving to 
increase harvest of the species. 
Assumptions and R a t  iona7e 
1. The Coos River population of shad has probably been underused for 
many years because of a low demand for commercially caught shad, 
because of the lack of ocean harvest, and because the current 
recreational f i shery harvests only a small percentage of avai 1 able 
adul ts . 
2 .  Clos ing  o f  t he  commercial season i n  1983 e l i m i n a t e d  t h a t  f i s h e r y  as 
a  p o t e n t i a l  use o f  t h e  resource.  
3. The c u r r e n t  shad p o p u l a t i o n  i s  ma in ta in ing  i t s e l f  a t  a  s u b s t a n t i a l  
b u t  unknown 1 eve1 . 
4 .  The popu ia t i on  cou id  w i ths tand  a  n ighe r  r a t e  o f  e x p l o i t a t i o n  than 
has occurred i n  t h e  p a s t  15 years. 
5. Shad add t o  t h e  d i v e r s i t y  o f  f i s h i n g  o p p o r t u n i t i e s  and p rov ide  
r e c r e a t i o n a l  o p p o r t u n i t i e s  a t  t imes o f  t h e  yea r  when more popu lar  
species are  n o t  a v a i l a b l e .  
6. L im i ted  s tud ies  have n o t  shown any major  impacts o f  shad on n a t i v e  
species. 
Problems and Recommended Act ions  
Problem 1. Shad a re  c u r r e n t l y  underused by t h e  r e c r e a t i o n a l  f i s h i n g  
p u b l i c ,  b u t  commercial f i s h e r i e s  methods f o r  shad can 
p o t e n t i a l l y  a f f e c t  o the r  species. 
Ac t i on  1.1 Promote increased use o f  shad by improving p u b l i c  
ang le r  access and by pub1 i c i z i n g  t h e  f i s h e r y .  
Ac t i on  1.2 I n v e s t i g a t e  methods t o  s e l e c t i v e l y  ha rves t  American 
shad w i t h o u t  a f f e c t i n g  o the r  impor tan t  species and 
t h e i r  f i s h e r i e s ,  and i n v e s t i g a t e  t h e  f e a s i  b i l  i t y  o f  
reopening t h e  commercial f i s h e r y  f o r  o t h e r  than a  
g i l  l n e t  f i s h e r y  f o r  shad through m o d i f i c a t i o n  o f  
p e r t i n e n t  Oregon Regulatory S ta tu tes .  
Problem 2. I n f o r m a t i o n  on abundance and t rends  i n  n a t u r a l  p roduct ion  
o f  shad a re  1  i m i  ted .  
A c t i o n  2.1 Continue t h e  annual rec ru i tmen t  survey on t h e  Coos, 
South Coos, and M i l  1 icoma r i v e r s  t o  measure annual 
changes i n  t h e  l e v e l  o f  abundance o f  j u v e n i l e  shad 
and 1  ong-term t rends  i n  n a t u r a l  p roduct  i on. 
MISCELLANEOUS FRESHWATER AND ANADROMOUS FISH SPECIES 
Speci es 
Reside shiner 
Spec kl ed dace 
Longnose dace 
Largescal e sucker 
Pac i f i c 1 amprey 
Western brook 1 amprey 
Coastrange scul pi n 
Prickly sculpin 
Ret i cul ate scul pi n 
Threespine stick1 eback 
Background 
The species in this category are native to the Coos River system. Little 
information is available on abundance of these 10 species, but their numbers 
are probably large, and the populations are in ecological balance with the 
carrying capacity of their habitat. 
The redside shiner, speckl ed dace, 1 ongnose dace, and 1 argescal e sucker 
are a part of the ancient Columbia River species assemblage. As primarily 
freshwater fishes, they are able to withstand little or no salt water and they 
probably reached the Coos River system in past geologic time by stream 
connections with the Umpqua River system or at an earl i er time when the upper 
Umpqua River was part of the Will amette River. These species are not present 
in many coastal rivers. Although is01 ated for thousands of years, the Coos 
River population of longnose dace (known as the Millicoma dace) is more 
similar in morphological characteristics (Bisson and Reimers 1977) to the 
Columbia River populations. However, the Millicoma dace is morphologically 
distinct from the Umpqua River population and has specialized by 1 iving among 
rubble in the swiftest water of the Coos River. This population is especially 
important to scientists and no doubt will eventually receive additional 
behavioral and ecological study. The Mill icoma dace now appears on the Oregon 
Sensitive Wild1 ife Species List. 
Lampreys, sculpins, and threespine sticklebacks are all secondarily 
derived from marine fishes and have had various opportunities to broaden their 
distribution by moving from system to system as sea level changes have 
occurred in past years. They are generally found in all coastal streams. 
These 10 species have 1 imi ted direct food value to humans. However, 
suckers provide an indirect recreational fishery. The practice of discarding 
hook- and line-caught suckers on the streambank is common, Some suckers are 
actively sought for bait for striped bass fishing. Redside shiners, speckl ed 
dace, small suckers, and sculpins are also captured by some fishermen in 
minnow traps for striped bass bait. 
Some of these species may.possibly be competitors with salmonid species 
for food and space in the riverine and tidewater areas of the Coos River 
basin, but we know of no definitive studies to determine this. At this time 
we do not believe that competition or predation by any of these species is a 
limiting factor for salmonids in the Coos River basin. The Pacific lamprey is 
a known predator of salmonids in the ocean phase of its 1 ife, but the effect 
of mortality from this predator cannot be separated from that of other marine 
predators. However, juvenile and adult stages of many of these species are 
food f o r  economical l y  impor tan t  f i shes such as f i n g e r l  i ng and smol t salmonids 
and s t r i p e d  bass. 
Ob jec t ives  
O b j e c t i v e  1. Main ta in  popu la t i ons  o f  these n a t i v e  species a t  an abundance 
consistent w i t h  their h a b i t a t  requirements..  
Assumptions and Rationale 
1. H a b i t a t  p r o t e c t i o n  e f f o r t s  w i l l  h e l p  ma in ta in  h a b i t a t  f o r  these 
species . 
2. As f a r  as we know, none o f  these species a re  a t  a c r i t i c a l  l e v e l  o f  
abundance. 
3 .  Although these species have l i m i t e d  d i r e c t  va lue  t o  f i s h e r i e s ,  they  
need t o  be recognized f o r  t h e i r  importance as a food source f o r  
o the r  f i s h  and f o r  be ing  a n a t u r a l  p a r t  o f  t h e  Coos R ive r  bas in  
ecosystem, c o n t r i b u t i n g  t o  i t s  complexi ty .  
4 .  No unauthor ized i n t r o d u c t i o n s  o f  f reshwater  f i s h e s  w i l l  occur.  
Problems and Recommended Actions 
Problem 1. I n f o r m a t i o n  on t h e  ecology, l i f e  h i s t o r i e s ,  and o t h e r  
aspects o f  these species i s  l i m i t e d .  
Ac t i on  1.1 Encourage educat ional  i n s t i t u t i o n s  and o the r  research 
groups t o  s tudy t h e  l i f e  h i s t o r i e s ,  ecology, 
behavior ,  and o the r  aspects o f  these species. 
Ac t i on  1.2 Support and become invo l ved  i n  coopera t ive  
in te ragency  research on t h e  e c o l o g i c a l  communities 
these species occupy. 
O b j e c t i v e  2. Determine t h e  popu la t i on  s t a t u s  o f  t h e  M i l l i c o m a  dace. 
Assumptions and rationale 
1. Past h a b i t a t  degradat ion  from a c t i v i t i e s  such as s p l  ash-damming 
probably had nega t i ve  impacts on t h e  M i l l  icoma dace. 
2. H a b i t a t  enhancement p r o j e c t s  t o  improve general  q u a l i t y  f o r  species 
l i k e  f a l l  ch inook salmon w i l l  a l s o  he lp  t h e  M i l l i c o m a  dace. 
3 .  This  f i s h  i s  on t h e  S e n s i t i v e  Species L i s t  and r e q u i r e s  spec ia l  
e f f o r t s  t o  c o l l e c t  popu la t i on  and d i s t r i b u t i o n  i n fo rma t ion .  
Prob 7 ems and Recommended Act ions .  
Problem 1. In fo rmat ion  on t h i s  f i s h  i s  l i m i t e d .  
A c t i o n  1.1 Conduct an i n v e n t o r y  o f  t h e  r e l a t i v e  p o p u l a t i o n  
abundance and h a b i t a t  requi rements o f  t h i s  f i s h .  
PRINCIPAL MARINE RECREATIONAL FISH SPECIES 
SPECIES 
Paci f i c h e r r i  ng 
S u r f  smel t  
Shiner perch 
S t r i  ped seaperch 
S i l v e r  su r fpe rch  
Wall eye su r fpe rch  
White seaperch 
P i l e  perch 
Redtai  1 su r fpe rch  
P a c i f i c  s taghorn s c u l p i n  
Cabezon 
Red I r i s h  l o r d  
B lack  r o c k f i s h  
B lue  r o c k f i s h  
Bocacci o 
Canary r o c k f  i sh 
China r o c k f i s h  
Copper r o c k f  i sh 
Grass r o c k f i s h  
Q u i l l b a c k  r o c k f i s h  
Kel  p g reen l  i ng 
Rock g reen l  i ng 
L i  ngcod 
Background 
S u r f  perch 
The sur fperch  f a m i l y  has h i s t o r i c a l l y  c o n t r i b u t e d  t h e  m a j o r i t y  o f  f i s h  
taken by anglers i n  t h e  Coos R ive r  estuary.  A resource-use study conducted i n  
Coos Bay i n  1971 by t h e  F i s h  Commission o f  Oregon (Gaumer e t  a l .  1973) 
est imated t h a t  28,600 sur fperches were caught and r e t a i n e d  by anglers.  Th i s  
was 58% o f  t h e  t o t a l  es t imated ca tch  f o r  t h a t  pe r iod .  The l ead ing  su r fpe rch  
species were sh ine r  perch, r e d t a i l  sur fperch,  s t r i p e d  seaperch, wh i te  
seaperch, and p i l e  perch. The very smal l  s h i n e r  perch, o f t e n  considered 
i n s i g n i f i c a n t ,  was shown t o  be t h e  most commonly caught and kept  species. 
Surfperches a re  taken ma in l y  i n  t h e  mid t o  l ower  areas o f  t h e  bay f rom 
February through t h e  summer months. However, some sur fperches can probab ly  be 
found i n  t h e  lower bay a1 1 year .  
Surfperches are  l i v e b e a r e r s  and spawn by r e l e a s i n g  wel l-developed young 
f i s h  t h a t  resemble t h e  a d u l t s .  Spawning takes p lace  i n  t h e  mid t o  lower 
es tua ry  p r i m a r i l y  d u r i n g  t h e  l a t e  sp r ing  and summer months. A l l  o f  t h e  
su r fpe rch  species l i s t e d  have been observed i n  spawning o r  near-spawning 
c o n d i t i o n  i n  e s t u a r i e s  and a long the  open coast .  
We have no reason t o  b e l i e v e  t h a t  t h e r e  a re  separate Coos Bay stocks o f  
sur fperches.  Ins tead t h e  f i s h  present  i n  Coos Bay most l i k e l y  a re  p a r t  o f  a 
l a r g e r  ocean stock.  
Rockf i sh 
The b lack  r o c k f i s h  i s  t h e  o n l y  member o f  t h e  r o c k f i s h  f a m i l y  t h a t  i s  
c o n s i s t e n t l y  caught i n  Coos Bay. The copper, b lue,  grass, and canary 
r o c k f i s h e s  and t h e  bocaccio are  occas iona l l y  seen i n  a n g l e r  catches. Dur ing  
t h e  1971 Resource-Use Survey, 4,000 b lack  and 140 copper r o c k f i s h  rep resen t i ng  
8% and 0.3%, r e s p e c t i v e l y ,  o f  t h e  t o t a l  f i n f i s h  ca tch  d u r i n g  the  study were 
est imated caught. The es tua ry  f i s h e r y  takes r o c k f i s h e s  ma in l y  d u r i n g  t h e  l a t e  
s p r i n g  and summer months i n  t h e  lower areas o f  Coos Bay. 
Black  r o c k f i s h  are  n o t  known t o  spawn i n  any o f  Oregon's es tua r ies .  The 
a d u l t  females re lease  l a r v a l  young i n  t h e  near-shore ocean zone (30 fathoms o r  
l e s s )  i n  February and March. 
We do n o t  b e l i e v e  t h a t  t h e r e  are  d i s c r e t e  Coos Bay s tocks  o f  r o c k f i s h .  
The abundance o f  r o c k f i s h  w i t h i n  the  es tua ry  i s  p robab ly  dependent upon t h e  
much l a r g e r  popu la t i on  i n  t h e  ocean. 
Green1 i ngs 
The g r e e n l i n g  f a m i l y  i s  represented i n  Coos Bay by a t  l e a s t  t h r e e  
members: l i ngcod ,  k e l p  green l ing ,  and r o c k  g reen l i ng .  Occasional re fe rences 
i n d i c a t e  t h e  presence o f  wh i tespot ted  green1 i n g  i n  Coos Bay, b u t  most 1  i k e l y  
these a r e  m i s i d e n t i f i e d  k e l p  g reen l i ng .  Th i s  f a m i l y  accounted f o r  4% o f  t h e  
t o t a l  f i n f i s h  ca tch  i n  1971. However, t h e  1 ingcod i s  more impor tan t  than 
these da ta  i n d i c a t e .  Lingcod a r e  a  p a r t i c u l a r  " t rophy"  species f o r  many 
ang lers  who d e l i b e r a t e l y  f i s h  f o r  them i n  t h e  lower bay, p r i n c i p a l l y  o f f  t h e  
j e t t i e s .  These people are  much more l i k e l y  t o  ca tch  a  l i n g c o d  than  t h e  
average ang ler .  The cont inued presence o f  l i n g c o d  i s  very  impor tan t  t o  t h i s  
p o r t i o n  o f  t h e  ang l i ng  p u b l i c .  
Lingcod and green l ings  normal ly  composed about 5% o f  t h e  f i s h  taken from 
o f f s h o r e  r e e f s  near Coos Bay. Here again, t h e  l i n g c o d  i s  a  h i g h l y  p r i z e d  
a d d i t i o n  t o  t h e  ang ler 's  catch. 
The b i o l o g i c a l  i n fo rma t ion  a v a i l  ab le  i n d i c a t e s  t h a t  t h e  1  ingcod and 
g reen l i ngs  i n  o r  near Coos Bay do n o t  form a  d i s c r e t e  stock.  The general 
p a t t e r n  o f  known l i n g c o d  spawning behavior  i s  t h a t  mature f i s h  t r a v e l  f rom 
deeper water  t o  shal low water r e e f s  and rocky  shore areas d u r i n g  t h e  w i n t e r  t o  
spawn. Tagging s tud ies  have documented some north-and-south movement o f  
l i ngcod .  We b e l i e v e  t h a t  t h e  in-bay popu la t i ons  o f  l i n g c o d  and g r e e n l i n g  i n  
Coos Bay are  thus  dependent upon m i g r a t i o n  o f  f i s h  f rom o u t s i d e  t h e  es tuary  
i t s e l f .  
Scul p i n  
Several species o f  s c u l p i n  a re  taken by ang lers  i n  Coos Bay. O f  these, 
no rma l l y  o n l y  t h e  cabezon and r e d  I r i s h  l o r d  are considered t o  be d e s i r a b l e  
food f i s h .  However, ODFW sampling i n d i c a t e s  t h a t  up t o  20% o f  t h e  t o t a l  f i s h  
r e t a i n e d  by ang lers  a re  P a c i f i c  s taghorn scu lp ins .  These ang le rs  a re  o f t e n  
youngsters f i s h i n g  o f f  docks, b u t  many P a c i f i c  staghorn s c u l p i n s  a r e  kept  by 
adu l t s .  We do n o t  know the  u l t i m a t e  d i s p o s i t i o n  o f  such catches, b u t  they  
obv ious l y  a re  o f  some importance t o  those keeping them. 
We have l i t t l e  b i o l o g i c a l  i n f o r m a t i o n  on these scu lp ins .  However, t h e  
presence o f  good numbers o f  these species i n  a  b a s i c a l l y  cont inuous band along 
t h e  Oregon coast  makes i t  u n l i k e l y  t h a t  t h e r e  are separate Coos Bay stocks. 
S u r f  Smelt  
S u r f  smel t  a re  sometimes taken by ang lers  d u r i n g  t h e  l a t e  s p r i n g  and 
summer months i n  lower  Coos Bay. We know l i t t l e  about t h e  s u r f  smel t  
s p e c i f i c a l l y  i n  Coos Bay, bu t  a  comparison w i t h  o the r  areas i n d i c a t e s  i t  i s  
h i g h l y  u n l i k e l y  t h a t  a  separate s tock  e x i s t s  i n  t h i s  area. 
P a c i f i c  H e r r i n g  
Dur ing p a r t  o f  t h e  year ,  P a c i f i c  h e r r i n g  a re  abundant i n  t h e  Coos R i v e r  
estuary.  However, no es t imate  o f  h i s t o r i c a l  o r  c u r r e n t  biomass i s  a v a i l a b l e .  
Several d i f f e r e n t  runs  o f  spawning f i s h  e n t e r  Coos Bay f rom January through 
A p r i i ,  w i t h  t h e  i a r g e s t  numbers seen i n  February and March. These h e r r i n g  
come i n t o  t h e  bay and w a i t  up t o  a  few weeks w h i l e  t h e i r  eggs mature p r i o r  t o  
spawning. A t  spawning, t h e  adhesive eggs a re  depos i ted  on t h e  chosen 
subst ra te ,  which can be rocks,  vegetat ion,  l o g s  and p i l i n g s ,  o r  almost any 
s o l  i d  m a t e r i a l ,  i n c l u d i n g  boats and ships.  Spawning has been observed i n  many 
areas o f  Coos Bay, f rom t h e  j e t t i e s  upstream a t  l e a s t  t o  t h e  c i t y  o f  Coos Bay 
water f ron t  area. The eggs hatch i n  10 t o  15 days, and t h e  r e s u l t i n g  1  arvae 
(and l a t e r  j u v e n i l e s )  a re  present  i n  t h e  es tuary  f o r  severa l  months. 
Her r i ng  are  o n l y  known t o  spawn w i t h i n  e s t u a r i e s  i n  Oregon; we do no have 
documentation o f  spawning occu r r i ng  i n  t h e  open ocean. Th i s  t ype  o f  behavior  
makes i t  poss ib le  t h a t  d i f f e r e n t  es tua r ies  cou ld  have d i s c r e t e  stocks o f  
he r r i ng .  I t  i s  p o s s i b l e  t h a t  as spawning t ime  approaches, these stocks cou ld  
separate ou t  and each r e t u r n  t o  i t s  es tuary  o f  o r i g i n .  
Most ang lers  ca tch  P a c i f i c  h e r r i n g  i n  lower  Coos Bay d u r i n g  t h e  spr ing .  
Catches are used f o r  b a i t  and f o r  food. 
Ob jec t ives  
Ob jec t i ve  1. M a i n t a i n  abundance o f  these species t o  con t i nue  p r o v i d i n g  
r e c r e a t i o n a l  f i s h e r i e s  i n  t h e  e s t u a r y  a t  p resent  l e v e l s .  
Assumptions and R a t i o n a l e  
1. Ocean s tock  c o n d i t i o n s  f o r  a l l  these species are  good. 
2 .  With the  p o s s i b l e  except ion  o f  the  P a c i f i c  h e r r i n g ,  separate in-bay 
stocks o f  these species probably do n o t  e x i s t .  
3 .  Since t h e  f i s h  t h a t  a re  caught i n  t h e  bay are  p a r t  o f  l a r g e r  ocean 
stocks, t h e r e  i s  l i t t l e  need t o  be ve ry  r e s t r i c t i v e  about t h e  Coos 
Bay r e c r e a t i o n a l  catch.  
4 .  Management measures f o r  r e c r e a t i o n a l  species a re  l i m i t e d  t o  d a i l y  
ang l i ng  ca tch  l i m i t s .  
5. Research t o  eva lua te  t h e  e f f e c t s  o f  ca tch  on popu la t ions  w i l l  
con t inue o r  expand. 
Problems and Recommended Ac t i ons  
Problem 1. Funds f o r  management o f  and research  on marine f i s h  are  
1  i m i  ted .  
Ac t i on  1.1 Seek funds earmarked f o r  work on marine r e c r e a t i o n a l  
f i shes .  
Problem 2 .  Additional information necessary t o  evaluate f i she r i e s  and 
stock s t a tus  i s  needed. 
Action 2.1 Continue and expand e f fo r t s  t o  evaluate the e f fec ts  of 
catch on populations of these species. 
Action 2 .2  Inventory stocks o f  these species.  
Action 2.3 Monitor the recreational catch. 
Problem 3 .  Some species are  not used in f i she r i e s  to  t h e i r  f u l l  
potenti a1 , part ly  because they are di spersed throughout 
the bay and not necessarily concentrated near fishing 
areas. 
Action 3.1 Obtain and publicize recreational f ishery information 
and encourage angling through implementation of the 
fishery management objective. 
Action 3.2 Instal  1 a r t i f i c i a l  reefs associated with f ishing 
piers t o  increase angler opportunity. Any proposed 
a r t i f i c i a l  reefs  must be evaluated with c r i t e r i a  
l i s t e d  in the National Ar t i f ic ia l  Reef Plan of the 
National Marine Fisheries Service. 
Problem 4. Interest  has developed in in-bay herring f i she r i e s ,  but 
l i t t l e  i s  known about the f eas ib i l i t y  of t h i s  ac t iv i ty .  
Action 4.1 Investigate the potential for  commercial and roe-on- 
kelp herring f i sher ies  and, i f  such f i she r i e s  are 
feas ib le ,  monitor and control t h e i r  development . 
Action 4 .2  Identify and protect herring spawning areas and 
insure good water quality during spawning periods. 
OTHER F I S H  SPECIES WITH CURRENT OR POTENTIAL FISHERY IMPORTANCE 
SPECIES 
English so l e  
S ta r ry  flounder 
Saiid so l e  
Big skate  
Eul  achon 
Longf i n smelt 
Topsmel t 
Paci f i c tomcod 
Background 
L i t t l e  information i s  ava i lab le  on t h e  e s tua r ine  abundance of these  
species,  with t h e  exception of s t a r r y  flounder in  the  upper bay. Populations 
have probably declined from h i s to r i ca l  l e v e l s  p a r t l y  as  a r e s u l t  of decreases 
in t h e i r  es tuar ine  hab i ta t .  
The in-bay environment i s  very important t o  these  species .  English so le ,  
s t a r r y  flounder, and sand so l e  require  a sand-mud-eelgrass type of hab i ta t .  
All of these  species  move between the  ocean and t he  es tuary,  and f o r  some of 
them an important port ion of t h e i r  juveni le  recruitment comes from the  
estuary.  Juveni le  s t a r r y  flounder a re  found upstream as  f a r  as head of t i d e .  
Sampling in t h e  upper bay up t o  the  head of t i d e  from 1979 t o  the  present 
shows t h a t  young-of-the-year flounder a re  present a t  l e a s t  in t he  spring and 
summer months. Relative abundance in the  upper bay has f luctuated 
subs tan t ia l ly  from year  t o  year s ince  1979. 
We cur ren t ly  have an incomplete understanding of the  re la t ionsh ips  
between these  species  and t he  ocean and e s tua r ine  ecosystems they a re  par t  o f .  
Recent increases in  the  number of marine mammals may a f f ec t  these  species ,  
pa r t i cu la r ly  the  f l a t f i s h e s .  Human a c t i v i t i e s  in  t he  bay have probably caused 
a decl ine  in hab i t a t  quant i ty  and qual i ty .  
The number of f i s h  cur ren t ly  avai lable  f o r  f i s h e r i e s  on these  species  i s  
d i f f i c u l t  t o  determine. Fishing e f f o r t  in  t he  es tuary i s  general ly  not 
t a rge t ing  on these  species ,  but e f f o r t  i s  our only index of abundance. 
Longfin smelt and eul achon may have occurred in  1 arge numbers in  past  
years ,  but they have apparently not been abundant enough in recent years  t o  
a t t r a c t  an ac t i ve  dipnet  f i shery .  
Big skate  provide the  opportunity f o r  a f i she ry  s ince  they occur 
nearshore and occasionally in  the  bay. 
Previously, topsmel t would concentrate around ou t f a l l  s from shrimp pl an t s  
t o  feed in numbers g r ea t  enough t o  a t t r a c t  a f i shery .  These species were a l so  
g i l l n e t t e d  f o r  food. Currently a 1 imited recreat ional  f i shery  e x i s t s  on t h i s  
species . 
His tor ica l ly  a recreat ional  f i shery  t a rge ted  on t he  th ree  f l a t f i s h  
species,  primarily on s t a r r y  flounder in the lower bay. Incidental catch of 
Pacif ic  tomcod and sand so le  occurs during s t a r r y  flounder f i s h e r i e s .  
Currently abundance of adul t  s t a r r y  flounder in  t he  bay i s  down compared with 
abundance observed in the  ea r ly  t o  mid-1970s. 
Objective 
Objective 1. Determine the re1 ative abundance of flatfishes, smelts, and 
other mi scel 1 aneous species and their avai 1 abi 1 i ty to in-bay 
recreational fisheries. 
Assumptions and i i a i i o n a l e  
1. Existing recreational fisheries on these species are not affecting 
the populations. 
2. These species add diversity to the bay's fisheries and could provide 
recreational opportunities at otherwise "slow" times of the year. 
3 .  Maintaining the quantity and quality of estuarine habitats will aid 
in maintaining abundance of these species because actual enhancement 
possibilities are minimal. 
Problems and Recommended Act ions  
Problem 1. Some of these species may provide increased fisheries. 
Action 1.1 Encourage angling on these species by providing 
information on them and explore other means of better 
using them in fisheries. 
Problem 2. Insufficient information exists on the contribution of 
these species to fisheries and on their ecology. 
Action 2.1 Monitor in-bay fisheries to determine how much these 
species contribute to the catch. 
Action 2.2 Sample at different sites in the bay to develop a 
better understanding of ecological re1 ationships and 
the timing and distribution of these species. 
Coordinate this with fishery information received 
from recreational anglers. 
OCCASIONAL MARINE VISITORS AND MISCELLANEOUS ESTUARINE FISH SPECIES 
SPECIES 
Marine Species 
Leopard shark 
Spiny d o g f i s h  
Longnose 1 a n c e t f  i sh 
Pomfret 
White seabass 
High cockscomb 
Snake p r i c k 1  eback 
Wol f -ee l  
Pac i f i c pompano 
P a c i f i c  sand f i  sh 
Es tuar ine  Species 
Bay p i p e f i s h  
Penpoi n t  gunnel 
Saddl eback gunnel 
Arrow goby 
Bay goby 
Padded scu l  p i  n  
Mosshead scu l  p i n  
B u f f a l o  s c u l p i n  
Tidepool scu l  p i n  
F l u f f y  s c u l p i n  
S i  1 verspot ted  scu l  p i n  
Tubenose poacher 
Northern c l  i n g f i  sh 
Whi teba i t  smel t  
Tube-snout 
Speck1 ed sanddab 
Northern anchovy 
P a c i f i c  sand 1 ance 
Background 
With t h e  except ion  o f  t he  bay goby, t h e  f i s h  species i n  these two groups 
are marine f i s h e s  t h a t  are n o t  dependent on e s t u a r i e s  f o r  t h e  complet ion o f  
t h e i r  l i f e  cyc le .  The bay goby l i v e s  on e s t u a r i n e  t i d e f l a t s  i n  t h e  burrows o f  
t he  ghost shrimp. The es tua r ine  f i s h e s  occur  commonly i n  Coos Bay, b u t  i n  low 
abundance; t h e  occasional  v i s i t o r s  venture  f rom marine waters i n t o  Coos Bay 
o n l y  o c c a s i o n a l l y  o r  i n  some instances r a r e l y .  
The d i s t r i b u t i o n  o f  these f i s h e s  and t h e i r  h a b i t a t  preferences i n  Coos 
Bay are va r ied .  Many o f  these species a re  bot tom-or iented.  The bay goby and 
bay p i p e f i s h  a re  found throughout  t he  l e n g t h  o f  t h e  estuary.  The tubenose 
poacher, speckled sanddab, and P a c i f i c  sand f i sh  p r e f e r  sandy bottoms l o c a t e d  
predominant ly  i n  t h e  lower bay. B u f f a l o  scu lp in ,  tubesnout, bay p i p e f i s h ,  
penpoint gunnel, saddleback gunnel, arrow goby, bay goby, and snake 
p r i ck leback  are  more commonly found on t i d e f l a t s  o f t e n  i n  assoc ia t i on  w i t h  
eelgrass beds i n  t h e  lower bay. The abundance o f  f i s h  species i n  t h e  lower  
bay increases i n  t h e  summer because o f  t h e  h i g h e r  s a l i n i t y .  The h i g h e r  
s a l i n i t y  and rocky  h a b i t a t  along the  j e t t i e s  and s h o r e l i n e  o f f  F o s s i l  P o i n t  i n  
t he  lower bay a l s o  p rov ide  favo rab le  c o n d i t i o n s  f o r  species such as t h e  w o l f  
ee l ,  t he  scu lp ins ,  and the  no r the rn  c l i n g f i s h .  
The l eopard  shark, sp iny  dogf ish ,  w h i t e b a i t  smelt, no r the rn  anchovy, and 
P a c i f i c  sand l ance  range throughout  t h e  water  column and can be found a t  t imes 
over t i d e f l a t s  as w e l l  as i n  t h e  channels o f  t h e  lower  reaches o f  Coos Bay. 
I n  general ,  l i t t l e  i s  known about t h e  importance o f  t h e  f i s h e s  i n  these 
two groups rega rd ing  t h e i r  feed ing  and breed ing  h a b i t s  and t h e i r  i n t e r a c t i o n s  
w i t h  the  o t h e r  f i s h  species t h a t  i n h a b i t  Coos Bay. C o l l e c t i v e l y  these species 
represent a substantial number of fish that significantly contribute to the 
structure and function of the estuarine community, and to the diversity of the 
Coos Bay fish assemblage, but the significance of this added complexity is 
poorly understood. They may, for example, represent an important food source 
for fish of recreational or commercial value. 
Object 1 ves 
Objective 1. Maintain sel f-sustaining populations of miscell aneous estuarine 
and marine species. 
Assumptions and Rationa7e 
1. Habitat protection efforts will help maintain habitat for these 
species. Estuarine habitat diversity will be maintained. 
2 .  As far as we know, none of these species are at a critically low 
level of abundance. 
Prob7ems and Recommended Actions 
Probl em 1. Information on the life history, ecology, and behavior of 
these species is limited. 
Action 1.1 Encourage educational institutions and other research 
groups to study the life history, ecology, and 
behavior of these species. 
DUNGENESS CRAB 
Background 
Dungeness c r a b s  p r e f e r  a sand-mud s u b s t r a t e  and are d i s t r i b u t e d  from low 
t i d e  l e v e l  t o  t h e  deepes t  channels .  A F i sh  Commission t agg ing  s tudy  (Waldron 
1958) has shown t h a t  Dungeness c r a b s  move between bays and t h e  ocean and from 
bay t o  bay, bu t  84% o f  t h e  c r a b s  tagged i n  bays were recovered  w i t h i n  4 mi l e s  
o f  t h e  t agg ing  s i t e .  
Mating occu r s  i n  t h e  nea r sho re  ocean zone i n  t h e  s p r i n g .  The eggs  hatch 
o u t  t h e  fo l l owing  w i n t e r ,  and t h e  l a r v a e  a r e  free-swimming f o r  3 t o  5 months. 
Crab l a r v a e  (megalops) a r e  found i n  high abundance i n  Coos Bay i n  l a t e  s p r i n g  
and summer. Crab l a r v a e  a r e  a s i g n i f i c a n t  prey i tem f o r  a wide v a r i e t y  o f  
p r e d a t o r s  i n  Coos Bay. The r e l a t i v e  amount o f  r e a r i n g  i n  t h e  e s t u a r i e s  ve r sus  
t h e  ocean i s  n o t  f u l l y  understood (Armstrong e t  a l .  1987) ,  bu t  Coos Bay may be 
an impor tan t  nu r se ry  a r e a .  J u v e n i l e s  a r e  abundant a s  f a r  a s  t h e  upper r eaches  
of  t h e  e s t u a r y ,  e spec i  a1 l y  i n  t h e  summer and e a r l y  fa1  1 . Small Dungeness 
c r a b s  a r e  more t o1  e r a n t  than  1 a r g e r  i n d i v i d u a l s  o f  1 ow s a l  i n i  t i e s .  J u v e n i l e  
c r a b  grow qu ick ly  i n  e s t u a r i e s ,  t hen  mig ra t e  t o  t h e  ocean a s  1-, 2-, o r  3- 
year-01 d c r a b  (Armstrong e t  a1 . 1987) . Ma1 e and female Dungeness c r a b  mature 
a t  age 2 ,  a1 though males may not  breed u n t i l  age 3 o r  o l d e r .  Mating occu r s  i n  
t h e  ocean.  Molting probabi l  i  t y  d e c r e a s e s  wi th  age,  and females  do no t  molt  
a f t e r  r each ing  155 mm (approximately 6 i nches )  i n  carapace  width (Hankin e t  
a l .  1985) .  A t  t h i s  s i z e  t h e  females  become senescen t ;  t hey  a r e  no l o n g e r  
producing v i a b l e  egg masses. Movement o f  a d u l t  c r a b  back i n t o  t h e  e s t u a r y  i s  
seasona l  and r e p r e s e n t s  a small p o r t i o n  o f  t h e  ocean popu la t i on .  
The lower Coos River  e s t u a r y  has  suppor ted  a popular  and p roduc t ive  
r e c r e a t i o n a l  c r a b  f i s h e r y  f o r  many y e a r s .  A resource-use s tudy  by t h e  Oregon 
Fish Commission o f  Oregon (Gaumer e t  a l .  1973) showed t h a t  i n  1971, Dungeness 
c r abs  made up 77% o f  t h e  r e c r e a t i o n a l  boa t  f i s h i n g  ca t ch  i n  t h e  lower bay. A 
small commercial f i s h e r y  has a l s o  e x i s t e d  f o r  many y e a r s  wi th  t h e  m a j o r i t y  o f  
l and ings  occu r r ing  i n  t h e  months o f  September,  October ,  and November. S ince  
1971, t h e  l a n d i n g s  have f l u c t u a t e d  c o n s i d e r a b l y  wi th  an annual average  o f  
9,107 1 b s  (Table  24) .  The bay f i s h e r i e s  a r e  seasona l  and depend on mig ra t i on  
of  l e g a l - s i z e d  c r a b s  i n t o  t h e  bay when s a l  i n i t y  i s  r e l a t i v e l y  high.  
F i she ry  r e g u l a t i o n s  f o r  Dungeness c r a b  a l l ow  f o r  t h e  t a k i n g  o f  on ly  
mature males.  Th i s  p r ec ludes  any s e r i o u s  concerns  r ega rd ing  s t o c k  d e p l e t i o n ,  
s i n c e  adequate  spawning numbers a r e  a s su red .  Also, on ly  1-2% o f  t h e  c r a b  
ha rves t  (ocean and e s t u a r y )  i s  from t h e  e s t u a r i e s .  Personal  use r e g u l a t i o n s  
al low f o r  males 5 314 inches  o r  l a r g e r  t o  be taken  ( g e n e r a l l y  age 3 o r  o l d e r ) ,  
with a c a t c h  l i m i t  o f  1 2  pe r  person pe r  day.  Recrea t iona l  c r a b b e r s  a r e  
r e s t r i c t e d  t o  t h r e e  r i n g s  o r  p o t s  p e r  person .  Commerci a1 r e g u l a t i o n s  r e s t r i c t  
t h e  c a t c h  t o  males 6 114 inches  o r  l a r g e r  (age  4 o r  o l d e r ) .  Commercial 
c r abbe r s  f i s h i n g  i n  t h e  bay a r e  r e s t r i c t e d  t o  f i s h i n g  wi th  no more t han  15 
c r a b  r i n g s  p e r  vessel, on weekdays on ly  (exc luding  h o l i d a y s ) ,  from t h e  day 
a f t e r  Labor Day through 31 December o f  each y e a r .  
The e x i s t e n c e  o f  both r e c r e a t i o n a l  and commercial c r a b  f i s h e r i e s  i n  t h e  
bay has r e s u l t e d  i n  some r e a l  o r  perce ived  con f l  i c t s  between t h e  u s e r  groups 
and was addressed  i n  1984 i n  a s e r i e s  o f  h e a r i n g s  (one o f  which was he ld  i n  
Table 2 4 .  Coos Bay commercial crab catch and effort ,  1971-89. 
Year Pounds Boats Trips Pri cel l  b Do1 1 ar val ue 
Coos Bay) and by the Commission in 1987. These hearings resulted in the 
current commerci a1 regul at i ons. 
Objectives 
Objective 1. Promote an equitable harvest of Dungeness crab among resource 
iiSePS. 
Assumptions and R a t i o n a l e  
1. Approximately 100% of recreational Dungeness crab catch occurs in 
bays and estuaries (personal communication from Darrell E. Demory, 
ODFW, Marine Region, Newport, Oregon). 
2. The Coos Bay population of Dungeness crab is a small component of 
the coastal popul at ion and harvest will fl uctuate seasonally as 
crabs migrate in and out of Coos Bay. 
3. Effort will remain at a high level and perhaps increase, which makes 
the risk of recreational-commercial fishery conflicts greater. 
Prob 1 ems and Recommended Act ions 
Problem 1. The magnitude of the recreational fishery has not been 
assessed since 1977, and economic and social values have 
not been assessed. 
Action 1.1 Monitor the recreational fishery for one year to 
obtain data on catch and effort, size and condition, 
and sex ratio. 
Action 1.2 Obtain economic and social data when the fishery is 
monitored. 
Problem 2. Up to 43% of Dungeness crabs in the recreational catch are 
softshelled and of low quality (unpublished data from 
Darrel 1 E. Demory , ODFW, Mari ne Regi on, Newport, Oregon) . 
Action 2.1 Initiate education efforts to inform users that these 
crabs are of low quality and should not be taken. 
Problem 3. Up to 35% of Dungeness crabs in the recreational catch are 
below the minimum legal size limit (unpublished data from 
Darrell E. Demory , ODFW, Marine Region, Newport, Oregon). 
Action 3.1 Promote strict enforcement of crab regulations. 
Problem 4. Females 6 inches and larger do not spawn and are abundant 
at times, but cannot be legally taken under current 
regul at i ons . 
Action 4.1 Investigate the feasibility of changing the law to 
allow 1 arge females to be harvested. 
Problem 5. Interactions leading to confl icts between recreational and 
commercial crabbers are likely to continue. 
Action 5.1 Document conflicts. 
CLAMS 
SPECIES 
Gaper c l  am Softshel l  clam 
Butter  clam Northern razor  clam 
Native l i t t l e n e c k  clam Manila l i t t l e n e c k  clam 
Basket cock1 e 
Background 
Butter  Cl ams 
Butter  clams a r e  nat ive  t o  Coos Bay. Although they a r e  found sub t ida l ly  
up t o  t he  US Highway 101 bridge, most occur in t he  Empire t o  Charleston area, 
and in South Slough. 
Butter  clams prefer  a subs t r a t e  of a gravel ,  rock, and sand mixture, 
although they can be found in  near ly  pure sand-mud subs t ra ta .  They a r e  found 
6 t o  12 inches below the  surface  and a r e  nonmobile. 
Butter  clams a re  plankton feeders .  They are  summer spawners and have a 
free-swimming 1 arval s tage of about 3 t o  4 weeks. Large females contain 
several  mill ion eggs. Butter  clams reach sexual maturi ty i n  3 years  a t  an 
average length of 45 mm. They a r e  slow growing, and 20-year-old individuals  
have been observed in the  harvest .  They can reach a s i z e  of 5 inches but 
mostly range from 3 t o  4 inches. 
Butter  clams a re  found i n t e r t i d a l l y  and sub t ida l ly  and a r e  t he  subject  of 
an important recreat ional  f i shery .  A resource-use survey f o r  Coos Bay by the  
Fish Commission of Oregon (Gaumer e t  a1 . 1973) showed t h a t  i n  1971, bu t t e r  
clams made up 19.2% of the  recreat ional  catch. Butter clams a r e  generally 
taken inc iden ta l ly  t o  other species  i n  the commercial f i she ry ,  and nearly a l l  
a re  taken sub t ida l ly .  In 1989, commercial clam diggers harvested 2,511 pounds 
in the  bay. Commercial landings f o r  1985 through 1989 averaged 1,475 pounds 
(Table 25). 
In 1980 an ODFW survey (Gaumer and Robart 1980) of a 48-acre subtidal  
commerci a1 f i sh ing  p lo t  adjacent t o  Pigeon Point revealed an est imated 236,000 
bu t t e r  clams. 
Basket Cock1 e Cl ams 
Basket cockles a re  nat ive  t o  Coos Bay and a re  found in t he  same areas as  
bu t t e r  clams. Basket cockles p r e f e r  a subs t ra te  of pure sand but wi l l  occur 
in a sand, s h e l l ,  and gravel subs t ra te .  They a re  found from the surface  down 
t o  a depth of 3 inches. 
Basket cockles a re  plankton feeders .  They a r e  hermaphroditic, a re  
summer spawners, and have a free-swimming larval  period of about 3 weeks. 
They reach sexual maturity in  2 years  a t  a s i z e  of 25 t o  40 mm. Basket 
cockles a re  f a s t  growing, can reach 66 mm in two years ,  and a r e  occasionally 
found u p  t o  145 mm in diameter. They can reach 15 years of age but a r e  seldom 
seen over 7 years of age. 
Table 25. Summary of commercial bay clam harvest  in  Coos Bay (I  b ) ,  1969-89. 
Native Basket 
Year 1 i t t l  eneck coc kl e Sof tshel l  Gaper But ter  Total 
No permits were issued t o  mechanically harves t  subt idal  bay clams from 1985 
t o  present .  
Basket cockles are found i n t e r t i d a l l y  and s u b t i d a l l y  and a re  t h e  sub jec t  
of an impor tant  r e c r e a t i o n a l  f i she ry .  The 1971 Resource-Use Survey (Gaumer e t  
a l .  1973) i n d i c a t e d  t h a t  basket cockles were t h e  second most impor tant  
species, making up 19.3% o f  t h e  harvest .  They are a l s o  taken commercial ly and 
are  commonly used f o r  crab b a i t .  I n  1989, 951 pounds were taken by commercial 
f i shermen. The commerci a1 1 andi ngs f o r  1985-89 averaged 2,098 pounds annual l y  
(Table  2 5 j .  Most o f  t h e  commercial ha rves t  i s  by hand on s u b t i d a l  stocks. 
I n  1980 an ODFW survey o f  a 48-acre sub t ida l  commercial f i s h i n g  p l o t  
adjacent  t o  Pigeon Po in t  revea led an est imated 17,000 basket cockles.  
Gaper Cl ams 
Gaper clams are n a t i v e  t o  Coos Bay and are found i n  t h e  same areas as 
b u t t e r  clams. I n  Coos Bay t h e y  are commonly r e f e r r e d  t o  as Empire clams. 
Gaper clams p r e f e r  a subs t ra te  o f  g rave l ,  she1 1, and sand mix ture .  They 
occupy a depth o f  4 t o  16 inches i n  t h e  subst ra te  and are  f r e q u e n t l y  found i n  
ee l  grass beds. 
Gaper c l  ams are  p lank ton feeders, consuming f l  age1 1 a tes  and diatoms. They 
are  our  o n l y  w i n t e r  spawning clam, and they  have a free-swimming l a r v a l  pe r iod  
o f  about 3 weeks. Gapers reach sexual m a t u r i t y  i n  3 t o  4 years a t  an average 
s i z e  o f  3 inches. A female w i l l  con ta in  several m i l l i o n  eggs. Gaper clams 
are  t h e  l a r g e s t  clam found i n  Coos Bay where they reach a s i z e  o f  7 t o  8 
inches and a weight i n  excess o f  3 pounds. Gapers have been found t o  reach 15 
years o f  age. 
Gapers are found i n t e r t i d a l l y  and s u b t i d a l l y  and are impor tant  i n  
r e c r e a t i o n a l  and commercial f i s h e r i e s .  The 1971 Resource-Use Survey (Gaumer 
e t  a l .  1973) found gaper clams t o  be t h e  most-harvested clam, making up 38.9% 
o f  t h e  t o t a l  clam harvest .  
The gaper clam i s  a l so  t h e  most important  clam i n  t h e  commercial harves t .  
Near ly  a l l  commercial ly-harvested gaper clams are taken s u b t i d a l l y ,  and s ince 
1984 they  have been harvested by hand. For many years mechanical equipment 
(by spec ia l  pe rm i t )  was a l lowed t o  take sub t ida l  clams i n  Coos Bay, w i t h  gaper 
clams being t h e  t a r g e t  species. Poor rec ru i tmen t  f o r  gaper clams s ince 1975 
necess i ta ted a change i n  t h a t  harves t  p o l i c y ,  and s ince 1984 no mechanical 
harves t  has been allowed. I n  1989, 2,662 pounds were commercia l ly  harvested 
i n  Coos Bay. The 1985 t o  1989 average was 9,252 pounds p e r  year  (Table 25).  
I n  1980 an ODFW survey o f  a 48-acre s u b t i d a l  commercial f i s h i n g  p l o t  
adjacent  t o  Pigeon Po in t  revea led an est imated 606,000 gaper clams t h a t  
weighed 464,000 pounds. 
Mani 1 a L i  t t l  eneck C l  ams 
Mani la l i t t l e n e c k  clams are  n o t  n a t i v e .  They were a c c i d e n t a l l y  
in t roduced i n t o  Washington as seed clams w i t h  oys te rs  f rom Japan i n  t h e  1930s. 
The Mani l  a 1 i t t l e n e c k  clam has s ince become t h e  number two producer i n  
Washington's commerci a1 harves t  and t h e  demand f a r  exceeds supply. Because o f  
t h e  ease o f  propagat ing t h e  Mani la  l i t t l e n e c k  clam, t h e  p u b l i c ' s  d e s i r e  f o r  
t h i s  t ype  o f  clam, and t h e  noncompeti t iveness o f  t h i s  species w i t h  o the r  clam 
species (Anderson et al. 1982), ODFW, in the 1970s initiated efforts to 
introduce Manila littleneck clams in Oregon. 
Recent successes by the University of Washington, Washington Department 
of Fisheries, and ODFW suggest that we might see far reaching success in our 
enhancement efforts. Since 1973, ODFW has introduced an estimated 186,000 
Manila l ittleneck clams into several areas ~f Coos Bay and South Slough. 
Recent introductions in the Joe Ney area of South Slough have shown nearly 
100% survival one year after release. Manila littleneck clams in test plots 
under screens have confirmed that very good growth and survival is possible 
from planted age 0t seed clams. ODFW anticipates continuing this program in 
Coos Bay with the goal of developing an adult population of breeding stock. A 
moratorium is currently in effect on further planting of Manila little neck 
clams in the South Slough subbasin, as a result of an April 1987 decision by 
the South Slough National Estuarine Sanctuary Commission. 
Mani 1 a 1 i ttl eneck cl ams are pl ankton feeders. They are spring through 
fall spawners and are known to spawn several times a year. They have a free- 
swimming larval period of about four weeks and reach sexual maturity in two 
years. Manila littleneck clams prefer a substrate of pea-size gravel mixed 
with sand, she1 1, and small amounts of mud. They occur at a depth of 1 to 4 
inches in the substrate. 
Manila littleneck clams are an intertidal species and are usually found 
at the plus three to plus six foot elevation. The Manila littleneck clams 
also can tolerate salinities lower than most other species of hardshell native 
clams. Washington Department of Fisheries has been so impressed by the value 
on Manila 1 ittleneck clams to Washington's economy that they are directing 
staff to investigate enhancing Manila littleneck clams in their state. Some 
areas are producing in excess of $65,000 per acrelyear for commercial markets. 
Native Li ttl eneck Cl ams 
Native 1 ittleneck cl ams are found in the same areas as butter clams. 
Native 1 ittleneck clams prefer a substrate of fine gravel with broken shell 
and sand intermingled with large rocks. They occupy a depth of 1 to 6 inches 
in the substrate. 
Native littleneck clams are plankton feeders. They are summer spawners 
and have a free-swimming larval period of about three weeks. They reach 
sexual maturity in two years and average 1 inch at that time. Littlenecks are 
relatively slow growing, reaching 1-112 inches in three to four years. 
Occasionally littlenecks in excess of 3 inches occur in the harvest. 
Littlenecks over eight years of age are rarely observed. 
Native littleneck clams are found intertidally and subtidally and are 
important in the recreational harvest. The 1971 Resource Use Study found that 
littlenecks made up 5.6% of the recreational harvest. Few littlenecks are 
taken commercially in Coos Bay. In 1989, only 22 pounds were taken 
commercially. Commercial harvest for 1985 to 1989 averaged 126 pounds (Table 
25). 
In 1980 an ODFW survey of a 48-acre subtidal commercial fishing plot 
adjacent to Pigeon Point revealed an estimated 152,000 littleneck clams. 
Northern Razor Clams 
Northern razor c l  ams a r e  an open-coast species  t h a t  occasional l y  f ind a 
s i t e  su i t ab l e  f o r  survival  i n  an es tuary.  A small population e x i s t s  in lower 
Coos Bay. Northern razor  clams pre fe r  a pure, somewhat s t a b l e  sand beach. 
They generally a re  found a t  a depth of 6 t o  12  inches i n  the subs t ra te  bu t  
when disturbed can rap id ly  d ig  beyond the  reach of a digger.  
Northern razor clams a r e  planktonic feeders.  They a r e  spring spawners 
with a free-swimming l a rva l  period of 8 weeks. Large females contain 6 t o  10 
mil 1 ion eggs. Most northern razor  clams a re  mature by age 3 ,  a t  an average 
length of 10 cm. 
Northern razor clams a r e  found i n t e r t i d a l l y  and sub t ida l l y  on t he  open 
coas t ,  but t o  our knowledge a re  found only i n t e r t i d a l l y  i n  Coos Bay. A small 
recreat ional  f i shery  cu r r en t l y  e x i s t s  in the  bay, but none were observed 
harvested in  t he  1971 Resource-Use Survey (Gaumer e t  a l .  1973). Northern 
razor  clams a r e  not harvested commercially in Coos Bay. 
Sof tshel l  Clams 
Sof tshel l  clams were introduced t o  t he  Pac i f ic  coast  in  t he  1870s by 
oystermen introducing oys te r s  from the  At1 a n t i c  coast .  Sof t she l l  clams a re  
primarily an i n t e r t i d a l  clam in Coos Bay and a r e  found mainly in the  upper bay 
above Empi r e .  
Sof tshel l  clams pre fe r  a mud-sand subs t ra te  but can be found i n  l a rge  
abundance in  areas containing a rock-mud mixture. They a r e  found a t  a depth 
of 6 t o  12 inches in t he  subs t r a t e .  
Sof tshel l  clams a r e  plankton feeders.  They reach sexual maturity a t  a 
s i z e  of about 1 inch, a r e  summer spawners, and have a free-swimming la rva l  
period of about 2 t o  5 weeks depending on water temperature. Sof tshel l  clams 
can reach nearly 6 inches in  length ,  and 10-year-old clams have been observed 
in the  recreat ional  harvest .  
The i n t e r t i d a l  stocks of so f t she l l  clams a r e  qu i t e  extensive in t he  upper 
bay and support an important recreat ional  f i shery .  The 1971 Resource-Use 
Survey (Gaumer 1973) found t h a t  so f t she l l  clams made up 16.3% of t he  
recreat ional  harvest .  Few a re  taken commercially in Coos Bay. In 1989, 225 
pounds were commercially harvested. An average of 184 pounds per year were 
taken f o r  the  1985 t o  1989 period,  (Table 25).  
ODFW has conducted i n t e r t i d a l  surveys on a l l  t he  t i d e f l a t s  from the  mouth 
of Coos Bay up t o  Eastside.  South Slough t i d e f l a t s  were surveyed up t o  
Yonkers Point. Subtidal surveys were completed in main Coos Bay up t o  Empire 
and in South Slough up t o  Yonkers Point. Clam d i s t r i b u t i o n  and abundance by 
species were recorded along with information on shrimp d i s t r i b u t i o n  and 
abundance, vegetation type,  and subs t ra te  type.  
Objectives 
Objective 1. Maintain the abundance, diversity, and required habitat of each 
clam species. 
Assumptions and Rat iona 7 e 
1. Continued regul at i on and monitoring of recreational and commerci a1 
harvests will allow current users to benefit from the resource while 
maintaining abundance and diversity for future harvests. 
2. The quantity and quality of habitat required by clam species will be 
maintained through estuarine habitat protection measures and 
continued coordinated efforts with other agencies. 
Prob7ems and Recommended Actions 
Problem 1. Information on f i shery trends and on clam avai 1 abi 1 i ty, 
size, age, and distribution is limited. 
Action 1.1 Continue and expand the collection of information on 
trends in fishery effort and on species availability, 
size, and age. 
Action 1.2 Continue intertidal and subtidal surveys of Coos Bay, 
and resurvey other previously surveyed areas to 
update distribution and abundance information. 
Operating 
Principle 1. No further introduction of the Manila littleneck clam shall 
occur in the South Slough subbasin. 
Objective 2. Where acceptable, enhance populations of Mani 1 a 1 i ttl eneck clam 
and native clam species. 
Assumptions and Rat iona 7e 
1. Manila littleneckclams propagate easily, aredesired by the public, 
and have not been shown to compete with native clam species. 
2. Opportunities exist for enhancement that could improve harvest and 
help maintain abundance of native clam species through years of poor 
natural recruitment. 
Prob 7ems and Recommended Act ions 
Problem 1. Information on specific enhancement needs is limited. 
Action 1.1 Evaluate natural recruitment success as a means of 
determining if and when enhancement is needed. 
Problem 2. Because natural recruitment success is cyclic, enhancement 
efforts may be unsuccessful i f  done at the wrong time. 
Action 2.1 Document and predict the cyclic nature of recruitment 
success. 
Problem 3. Since Manil a 1 i ttleneck clams are not native, introducing 
them into South Slough may be detrimental to the native 
fauna of the protected estuary. 
Action 3.1 Do not plant any more Manila littleneck clams in the 
South Slough subbasin. 
Objective 3. Open more subtidal areas of the bay to commercial harvest. 
Assumptions and Rat iona 7e 
1. Increased harvest will not adversely affect the resource. 
Problems and Recommended Actions 
Problem 1. Poor water quality has occasionally kept commercial 
harvesters out of certain areas. 
Action 1.1 Work with the State Health Division and DEQ to 
improve water quality. 
GHOST AND MUD SHRIMP 
Background 
Ghost and mud shrimp are  bo th  n a t i v e  t o  and w ide l y  d i s t r i b u t e d  throughout  
Coos Bay. Ghost shrimp are  an i n t e r t i d a l  species, whereas mud shrimp occur 
1-,, lrulll t h e  i n t e r t i d a l  zone t o  a depth ~f 30 f e e t  i n  t h e  subt ida!  zone. Ghost 
shr imp p r e f e r  a sandy-mud subs t ra te .  Mud shrimp p r e f e r  a muddy-sand 
subs t ra te .  Both l i v e  i n  burrows and can be found several  f e e t  deep i n  t h e  
subs t ra te .  
Both species a re  d e t r i t u s  feeders. Ghost shrimp o b t a i n  food by i n g e s t i n g  
mud o r  by f i l t e r i n g  water.  Mud shrimp o n l y  f i l t e r  water.  Reproduct ion occurs 
i n  summer f o r  ghost  shrimp and w i n t e r  f o r  mud shrimp. Ghost shr imp a re  
capable o f  producing t h r e e  o r  f o u r  broods per  year .  Larvae o f  b o t h  species 
a re  free-swimming f o r  several  weeks and are  g e n e r a l l y  f l u s h e d  o u t  t o  sea on 
outgo ing  t i d e s .  Both species may l i v e  as l ong  as 15 years. 
Both species are  taken by r e c r e a t i o n a l  and commercial f ishermen f o r  f i s h  
b a i t .  Shrimp can be taken r e c r e a t i o n a l l y  by hand o r  may be pumped 
mechan ica l l y  w i t h  t h e  proper  pe rm i t .  No ca tch  l i m i t s  a re  imposed. Commercial 
users must have a b a i t  l i c e n s e  and t h e  proper  pe rm i t  t o  t ake  shrimp. The 1971 
Oregon F i s h  Commission Resource-Use Survey i n  Coos Bay (Gaumer e t  a l .  1973) 
showed over  20,000 ghost shrimp taken by r e c r e a t i o n i s t s ,  b u t  o n l y  116 mud 
shrimp were taken. Commercial land ings  f o r  1986 showed 2,392 pounds o f  ghost 
shr imp and 9,347 pounds o f  mud shrimp harvested. For 1982 t o  1986, combined 
l and ings  averaged 2,779 pounds per  year .  
Recent market development i n  C a l i f o r n i a  f o r  mud and ghost  shr imp f o r  use 
as b a i t  ( r e f e r r e d  t o  as b a i t  shrimp) has c rea ted a tremendous increase i n  
i n t e r e s t  i n  supp l i es  o f  b a i t  shrimp. To date, market f a r  exceeds supply. 
ODFW has completed shrimp surveys (Thomas F. Gaumer, Oregon Department o f  
F i s h  and W i l d l i f e ,  Newport, Oregon, unpubl ished data)  on a l l  Coos Bay 
t i d e f l a t s .  Unfor tunate ly ,  under e x i s t i n g  harves t  techniques, many o f  t he  
shrimp a re  i naccess ib le  t o  commercial pumpers. 
Ghost shrimp (and t o  some degree mud shrimp), because o f  t h e i r  burrowing 
behavior ,  cause cons iderab le  harm t o  o y s t e r  grounds and clam beds. The 
"p lowing"  o f  t h e  subs t ra te  by bo th  shrimp species prec ludes clam s e t  from 
s e t t l i n g  o u t  i n  these areas and can smother a d u l t  oys ters .  
Ob jec t ives  
O b j e c t i v e  1. Ma in ta in  s e l f - s u s t a i n i n g  popu la t ions  o f  ghost  and mud shrimp i n  
s u f f i c i e n t  abundance t o  support  b a i t  f i s h e r i e s .  
Assumptions and Ra t iona le  
1. B i o l o g i c a l  and e c o l o g i c a l  problems associated w i t h  t h e  c u r r e n t  
f i s h e r y  are  min imal .  
2 .  No substantial restrictions are imposed on the taking of ghost and 
mud shrimp as the fishery is basically self-regulating, much of the 
popul at i on i s i naccessi bl e to commerci a1 pumpers. 
Problems and Recommended Actions 
Problem 1. We have nc definitive studjes en whether biological or 
ecological problems exist or could occur with the current 
fishery. 
Action 1.1 Continue to monitor the commercial fishery to 
determine catch and identify trends in catch. 
Action 1.2 Update information on abundance and distribution of 
ghost and mud shrimp in Coos Bay. 
Action 1.3 Determine effects of shrimpi ng on recruitment and 
adult shrimp popul ations . 
Action 1.4 Determine effects of commerci a1 shrimpi ng on 
different clam species. 
Problem 2. Information on the ecological role of ghost and mud shrimp 
in the estuary is limited, 
Action 2.1 Encourage research by ODFW and other agencies or 
institutions to determine the role ghost and mud 
shrimp play as forage in the estuarine food web. 
OTHER SHELLFISH SPECIES 
SPECIES 
Other s h e l l f i s h  impor tant  i n  t h e  Coos Bay es tuary  n o t  p r e v i o u s l y  
discussed are l i s t e d  i n  APPENDIX A. 
Background 
These species, and numerous o thers  no t  l i s t e d ,  f u n c t i o n  i n  a  number o f  
eco log ica l  r o l e s  i n  t h e  Coos system, p r i m a r i l y  i n  t h e  es tuary .  Some o f  these 
species are va luab le  as food i tems f o r  important  f i s h  species and some are  t h e  
sub jec ts  o f  s c i e n t i f i c  s tud ies ,  i n d i v i d u a l l y  o r  as p a r t  o f  e c o l o g i c a l  
communities. These organisms a1 so a c t  as i n d i c a t o r s  o f  t h e  o v e r a l l  h e a l t h  o f  
t h e  ecosystem. I n  add i t i on ,  c r a y f i s h ,  bay mussels, t h e  piddocks, Macoma and 
j a c k k n i f e  clams, and red  r o c k  crabs are harvested r e c r e a t i o n a l  l y .  Oysters are 
harvested commercial ly.  
The abundance, d i s t r i b u t i o n ,  and h a b i t a t  preferences o f  these she1 1  f i s h e s  
are  var ied .  Most are benth ic ,  and t h e  group as a  whole t o l e r a t e s  a  wide range 
o f  s a l i n i t i e s .  
Th is  group inc ludes n a t i v e  species such as t h e  r e d  r o c k  c rab (commonly 
c a l l e d  t h e  Japanese crab) and e x o t i c s  in t roduced t o  Coos Bay i n c l u d i n g  t h e  
Japanese shrimp. 
S ta te  law s ta tes  t h a t  a l l  oys te rs  are p r i v a t e  p r o p e r t y  and as such are  
n o t  managed by ODFW o r  harvested as a  common p roper t y  resource.  Oysters are 
under t h e  management j u r i s d i c t i o n  o f  t h e  Department o f  A g r i c u l t u r e .  
Object  i ves 
Ob jec t i ve  1. Main ta in  t h e  abundance o f  c rawf ish ,  r e d  r o c k  crab, clams, 
mussels, and piddocks. 
Assumptions and Rationa7e 
1. D a i l y  ca tch  l i m i t s  w i l l  prevent  overharvest  o f  those species 
harvested r e c r e a t i o n a l l y .  
2 .  Estuar ine h a b i t a t  p r o t e c t i o n  measures w i l l  he lp  m a i n t a i n  t h e  
requ i red  h a b i t a t  f o r  these species. 
ANGLER ACCESS 
Background 
Concerns exist for the quantity and the quality of angler access 
throughout the basin. Access to the South Coos River is limited because much 
o f  the river i s  behind a locked gate on private land. The gate is generally 
opened to the publ ic on holidays and weekends when Weyerhaeuser is not hauling 
logs. When open, 25 miles of stream are accessible to fishing. Road access 
along the Mill icoma River is unrestricted, but private land ownership 1 imits 
bank access. Bank access around the lower bay is blocked by private 
ownership. Additional access is needed throughout the bay and upper basin in 
the form of boat ramps, bank access, and publ ic fishing and crabbing piers 
(Figure 3). Some existing boat ramps are in poor condition and are nearly 
unusable. Improvement and maintenance of existing sites are needed. 
Additional public piers in the bay for fishing and crabbing convenience would 
increase opportunities for using the resource. 
Objectives 
Objective 1. Develop additional access sites around Coos Bay and in the  
upper basin. 
Assumptions and Rationale 
1. Additional access sites would increase opportunities for using fish 
and shellfish resources. Some fish species are underused in 
fisheries because of access limitations. 
2. Access sites will include bank access, boat ramps, and publ ic piers. 
Priority areas are identified in Figure 3. 
Problems and Recommended Actions 
Problem 1. Opportunities for developing bank access are limited by 
private ownership. 
Action 1.1 Explore all cooperative efforts between landowners 
and ODFW and negotiate with landowners to gain 
additional access and maintain or improve existing 
access. Include the use of incentives that encourage 
donation of sites. 
Problem 2. Agencies other than ODFW control land and water 
development at some identified potenti a1 access sites. 
Action 2.1 Coordinate with other agencies to promote the 
integration of angler access into shore1 ine 
development. 
Action 2.2 Work with the Oregon State Marine Board and other 
agencies to identify and develop access sites. 
Probl em 3. Funds are not always avail able for purchasing access 
sites. 
Action 3.1 Seek legislative funds to use in expanding the access 
program. 
Actioi; 3.2 Cooperate and cccrdinate with recreational groups to 
use volunteer work forces and donated money to 
secure, develop, and maintain access sites. 
Objective 2. Maintain and improve existing access sites in the Coos River 
basin. 
Assumptions and Rationale 
1. Some existing boat ramps are in poor repair and are nearly unusable. 
2. Priority areas are identified in Figure 3. 
Problems and Recommended Actions 
Problem 1. Landowners on Pal ouse and Larson sloughs, and other areas, 
have the option of closing off their lands to anglers. 
Action 1.1 Develop educational programs to reduce conflicts 
between anglers and 1 andowners. 
Problem 2. Funds are not always available to maintain or improve 
access sites . 
Action 2.1 Negotiate with landowners to maintain or improve 
existing sites. 
See Actions 3.1,  and 3.2 under Objective 1 also. 
Problem 3. Road access along the forks of the Millicoma River is open 
at any time, but private land ownership restricts 
riverbank access. 
Action 3 . 1  Encourage private 1 andowners whose holdings border 
rivers to continue to allow entry onto their land and 
road systems. 
Problem 4. Parking is inadequate at some clam bed access sites. 
Action 4.1 Work with state and local road departments to improve 
parking at these sites. 
Problem 5. Access sites are not under jurisdiction of ODFW. 
Action 5.1 Inform managing agencies of status of access sites 
and recommend improvements. 

ANGLING LAW ENFORCEMENT 
Background 
Angling regulations enforced by OSP exist to protect our fishery 
resources and to permit an orderly and equitable use of the resource. 
Violations that invelve the illegal harvest of fish and shellfish occur in t h e  
Coos basin. Commonly occurring shell fish harvest viol ations include taking 
undersize crabs and exceeding catch limits on clams. Trout angling in streams 
prior to the opening of the season occurs occasionally. Snagging and 
pitchforking of salmon is a problem in some locations. 
Although the State Police are responsible for enforcing regulations, ODFW 
can assist in curtail ing illegal harvest through the following objective. 
Objectives 
Objective 1. Reduce the illegal harvest of fish and shellfish resources 
through coordinated efforts with OSP. 
Assumptions and Ra t iona le  
1. Violations of fish and shellfish regulations occur in Coos Bay. 
2. Foul-hooking of salmon may increase with the development of 
fisheries resulting from the release program at Anadromous, Inc. 
Problems and Recommended Act ions  
Problem 1. The rationale behind specific angl ing regulations is not 
always understood by the public, nor are the resource 
effects of illegal harvesting. 
Action 1.1 Increase efforts to educate anglers (especially young 
ones) and the general public as to the reasons for 
and benefits of angling regulations and of the 
detriments of illegal harvesting; and encourage their 
help in apprehending violators. 
Problem 2. People are not always aware of the penalties of violating 
regul ations. 
Action 2.1 Work with sportsmen's groups to organize and to 
pressure the courts to deliver substantial penalties 
to violators, and encourage newspapers to publish the 
resul ts . 
Problem 3. OSP troopers are not always available to be on hand to 
apprehend violators. 
Action 3.1 Encourage the legi sl ature to provide adequate 1 aw 
enforcement staffing. 
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APPENDIX A 
F i s h  and S h e l l f i s h  Inc luded i n  t h i s  Plan 
FISH SPECIES 
Th is  p l a n  inc ludes 82 species o f  f i s h  and 34 species of i n v e r t e b r a t e s  i n  
the  Coos R ive r  bas in  (Tables 1 and 2 ) .  
Table 1. F i sh  species occur ing i n  the  Coos R i v e r  bas in .  
Common name Sci  en t  i f i c name 
Lampreys 
Paci f i c 1 amprey 
Western brook 1 amprey 
Requiem sharks 
Leopard shark 
Dogf ish sharks 
Spiny d o g f i s h  
Skates 
B ig  skate 
Sturgeons 
Green sturgeon 
White sturgeon 
Herr ings 
American shad 
P a c i f i c  h e r r i n g  
Anchovies 
Northern anchovy 
Trouts 
Chum salmon 
Coho salmon 
Chinook salmon 
Cut throat  t r o u t  
Steel  head 
Brook t r o u t  
Smel t s  
Whi teba i t  smelt  
Sur f  smelt  
Longf i n smel t 
Eul achon 
Petromyzontidae 
Lampetra t r i d e n t a t a  
Lampet r a  r ichardson i  
Carct iarh in idae 
T r i a k i s  semi fasc ia ta  
Squal i dae 
Squa7us acanthias 
Ra j i dae 
Raja b inocu la ta  
Aci  penser i dae 
Acipenser rnedi r o s t r i s  
Acipenser transmontanus 
C l  upe i  dae 
A7osa sapidissima 
C7upea harengus pa77asi 
Engraul i dae 
Engrau7 i s  mordax 
Sal moni dae 
Oncorhynchus keta  
Oncorhynchus k i s u t c h  
Oncorhynchus tshawytscha 
Oncorhynchus c 7 a r k i  
Oncorhynchus rnykiss 
Sa7vel inus f o n t i n a l i s  
Osmer i dae 
A77osmerus elongatus 
Hypomesus p re t iosus  
Sp i r inchus tha7eichthys 
Tha7eichthys p a c i f i c u s  
Table 1. Continued 
Common name Scientif ic  name 
Lancetf i shes 
Longnose 1 ancetf i sh 
Carps and minnows 
Longnose dace 
Spec kl ed dace 
Redside shiner 
Suckers 
Largescal e sucker 
Cl  i ngf i shes 
Northern cl i ngf i sh 
Codfishes 
Pacific tomcod 
Si 1 versi des 
Topsmel t 
Jacksmel t 
Stickel backs 
Tube-snout 
Threespine stickleback 
Pi pef i shes 
Bay pipefish 
Temperate basses 
Striped bass 
Hybrid bass 
Pomfrets 
Paci f i c pomfret 
Drums 
White seabass 
Surfperches 
Redtail surfperch 
Shiner perch 
Striped seaperch 
Wall eye surfperch 
Silver surfperch 
White seaperch 
Pile perch 
A1 epi sauri dae 
Alepisaurus f e r o x  
Cyprinidae 
Rhin ich thys  catarac tae 
Rhin ich thys  osculus 
Richardsonius ba l tea tus  
Catostomi dae 
Catostomus macrocheilus 
Gabi esoci dae 
Gobiesox maeandricus 
Gadi dae 
M i  crogadus proximus 
Atherinidae 
Atherinops a f f i n i s  
Ather inops is  c a l i f o r n i e n s i s  
Gasterosteidae 
Aul orhynchus f 1 avidus 
Gasterosteus aculeatus 
Syngnathidae 
Syngnathus 7 eptorhynchus 
Percichthyidae 
Morone saxa t i  1 i s  
Morone s a x a t i l i s  x M .  chrysops 
Brami dae 
Brama japon i ca 
Sci aeni dae 
Atrac tosc ion n o b i l i s  
Embi otoci dae 
Amphistichus rhodoterus 
Cymatogaster aggregata 
Embiotoca l a t e r a l i s  
Hyperprosopon argent eum 
Hyperprosopon e l  1 i p t  icum 
Phanerodon f u r c a t u s  
Rhacoch i 1 us vacca 
Table 1. Continued. 
Common name S c i e n t i f i c  name 
Sandf i shes 
P a c i f i c  sandf ish 
P r i  ckel backs 
High cockscomb 
Snake p r i c k1  eback 
Gunnel s 
Penpoi n t  gunnel 
Saddl eback gunnel 
Wol f f i  shes 
Wol f -eel  
Sand lances 
P a c i f i c  sand 1 ance 
Gobi es 
Arrow goby 
Bay goby 
B u t t e r f i  shes 
Paci f i c pompano 
Scorpi onf  i shes 
Copper roc  k f  i s h 
Q u i l l  back r o c k f i s h  
Black r o c k f i s h  
Blue r o c k f i s h  
China r o c k f i s h  
Bocacc i o 
Canary r o c k f i  sh 
Grass r o c k f  i sh 
Green1 i ngs 
Kel p greenl i ng 
Rock greenl i ng 
L i  ngcod 
Tr  i chodont i dae 
Trichodon t r ichodon 
St ichaei  dae 
Anop7archus purpurescens 
Lumpenus s a g i t t a  
Phol i dae 
Apodichthys f l a v i d u s  
Pho7 i s  ornata  
Anarhichadidae 
Anarrhichthys o c e l l a t u s  
Amrnodyti dae 
Ammodytes hexapterus 
Gobi i dae 
Cleve7andia i o s  
Lepidogobius lep idus 
Stromateidae 
Pepri7us simi71imus 
Scorpaenidae 
Sebastes caur inus 
Sebastes mal iger  
Sebastes melanops 
Sebastes mystinus 
Sebast es nebu 1 osus 
Sebastes pauc isp in i s  
Sebastes p inn ige r  
Sebastes rastre77 i g e r  
Hexagrammi dae 
Hexagrammos decagrammus 
Hexagrammos 1 agocepha 7 us 
Ophiodon elongatus 
Table 1. Continued. 
C. 
Common name S c i e n t i f i c  name 
Scul p ins 
Padded scul p i n  
S i  1 verspotted scul p i  n 
Mosshead scul p i n  
Coastrange scu l  p i  n 
P r i c k l y  scu lp in  
Ret i cu la te  scul p i n  
Bu f fa lo  scu lp in  
Red I r i s h  l o r d  
P a c i f i c  staghorn scu lp in  
Tidepool scul p i n  
F l  u f f y  scul p i  n 
Cabezon 
Poachers 
Tubenose poacher 
Lef teye f l  ounders 
Speck1 ed sanddab 
R i  ghteye f l  ounders 
English so le  
S ta r ry  f lounder 
Sand sole 
Toad f i shes 
P l  a i n f i n  midshipman 
Cot t  i dae C 
Arted ius fenest  r a  7 i s  
Blepsias cirrhosus 
C7 inocottus globiceps 
Cottus a leu t icus  
Cottus asper 
Cottus perplexus 
Enophrys bison 
Hemilepidotus hemilepidotus 
Leptocottus armatus 
07 igocottus maculosus 
Ol igocottus snyderi 
Scorpaenichthys marmoratus 
Agoni dae 
Pa l las ina  barbata 
Both i dae 
Cithar ichthys stigmaeus 
P l  euronect i  dae 
Parophrys vetulus 
Plat ichthys s t e l l a t u s  
Psett ichthys melanostictus 
Batrachoididae 
Porichthys notatus 
Table 2. Key i n v e r t e b r a t e  species occu r r i ng  i n  t h e  Coos R i v e r  basin.  
Common name S c i e n t i f i c  name 
Clams, mussels, and oys te rs  
Pea pod bo re r  
Basket cock1 e 
P a c i f i c  o y s t e r  
False mya 
Nest1 i n g  saxicave 
Bal t i c  Macoma c l  am 
I r u s  clam 
Bentnose clam 
Freshwater mussel 
Soft-she1 1 c l  am 
Bay mussel 
Na t i ve  o y s t e r  
Common piddock 
Na t i ve  1 i t t l e n e c k  clam 
B u t t e r  c l  am 
Northern r a z o r  clam 
Jackn i fe  clam 
Mani la l i t t l e n e c k  clam 
Bodega t e l l  en 
Gaper c l  am 
Rough piddock 
Crustaceans 
Crabs and shrimps 
Ghost shrimp 
Dungeness c rab 
Red r o c k  c rab 
A1 askan gray  shrimp 
Common g ray  shrimp 
Bay shrimp 
Sand shrimp 
H a i r y  shore c rab 
L ined shore c rab 
Nat i ve c r a y f  i s h 
Japanese shrimp 
Kelp c rab 
Mud shrimp 
B i  v a l  v i  a 
Adula californiensis 
Clinocardium nuttallii 
Crassostrea gigas 
Cryptomya cal ifornica 
Hiatel7a arctica 
Macoma balthica 
Macoma inquinata 
Macoma nasuta 
Margaritifera margaritifera 
Mya arenaria 
Mytilus edulis 
Ostrea lurida 
Penitella penita 
- 
Protothaca staminea 
Saxidomus giganteus 
Siliqua patula 
Solen sicarius 
Tapes philippinarum 
Tellina bodegensis 
Tresus capax 
Zirfaea pi lsbryi 
Crustacea 
Decapoda 
Callianassa californiensis 
Cancer magister 
Cancer productus 
Crangon alaskensis 
Crangon f ranci scorum 
Crangon nigricauda 
Crangon stylirostris 
Hemigrapsus oregonens is 
Pachygrapsus crass ipes 
Pacifastacus leniusculus 
Pa 7 aemon macrodactylus 
Puget t i a product a 
Upogebia pugettensis 
